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ning, which may ap- 


as a body, they are not an 


pear in the following papers. The authors of the ſeveral 
eſſays are alone reſponſible for their contents. 
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Science. 
Page 19, Line 3, for confains, read contain. 


Page 35, Line 18, for contains, read contains r 
Page 36, Line 19, for affords, read afford. 4 8 1 
Page 37, Line 18, for party, read parts. : 
, Be wart bind noo 
| Page 74, Line 21, for 288, read 228. | A Th 
NF | Page 81, Line before the laſt, for W 2 51 9404-81682. 
= Page ws Line 1, for 8,5, read 2,583. r 
3 Une 2, for exceſs, read defeR... - n 
Line 3, for weaker, read drones, | 2 „ 
. Line 4, for 40%, read more. ; 
> | Line 9, for 8, read 2,583. + \ ISLES 13 A n 

Page 86, Line 23, for earthly, read earthy. 

Page 105, Line 5, for run, read ran. — 
: Line 7, for as the firft, read as at the firſt. 

2 a Page 123, Lines 11 and 12, for Garangrett, read Garangeot. 

b Line before the laſt, in the Note, for Treite, read Traite. 
Page 151, Line 6, for fagindum, read fingendum, 

A ny Page 152, Line 12, for and or near, read and on or near. 

= 88 | Page 160, Line 13, for drepreſſed, read depreſſed. 

Y |; Page 172, Line 5, for CHD, read CHE. 
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Pot irg LirEZA Tux. 


Z | ; Page 11, Line 6, pro Aidaoxiuna, lege Aidzoxiuunraie 


ANTIQUITIES. 
Page 50, Line 7, for Was, read were, | . 
Page $53, Line 8, for criet, read throbs. 
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to obſervation 3 3 But when it hath made a cer - 
tain progreſs, the knowledge already acquired becomes a pow- 
erful inſtrument for ſtill greater advances.  - This is 
evident in the chemical as well as in the mechanical branches 
| of this ſcience. Hence its cultivation preſents a double object, 
viz. either the application of the powers already gained to the 
arts ſabſervieat to human uſes, on. the improvement of the 
inſtrumentality or power itſelf by which ſuch diſcoveries' are 
effected. The merit of the former, if ſucceſsful, is undoubtedly 
the moſt-apparent and ſtriking; but that of the latter is no led 
ſolid, and the neceſſary proceſſes infinitely more delicate. The 
ſucceſs of the former is often due to chance, the deſign of the 
latter. is to diminiſh and finally. to annihilate all dependence on 
chance. In chemical reſearches, all diſcoveries, not merely for- 
. . 3 tuitous, 


owes its origin ſolely Read Dec. 
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tuitous, are grounded on the known properties of the agents 


among which acids and ſalts are by far the moſt 


1 1 4% "ye #2 


. univerſal; but to apply theſe with ſecurity, their quantity, 
proportion and ſtate, whether of concentration or dilution, 
ſhould. be aſcertained with ſome degree of accuracy, z this, how-. 


employed, 


ever, is allowed to be a problem of great difficulty, and few 


have attempted to ſolve it. Not aware of the obſtacles it pre- 
ſented, but fully ſenſible of its importance, it has attracted my 
attention, and employed much of my. leifure theſe ten years 
paſt. My firſt eſſays are already known to the public; their 
defects and imperfections- were ſignified to me in the moſt 
obliging manner by Meſſrs. Morveau and Berthollet, men with 
whoſe merit no part of Europe can be unacquainted. The 
methods I have ſince contrived to remove theſe imperfections, or. 


alt leaſt to h the eee has t form the ſubject of 


this paper *. AL, N . enen him eien 
P * 
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100 cubic inches of marine acid BR as nearly as I 
could eſtimate 60 grs. barometer 29,6, thermometer 57. 10 grs. 
of water abſorb 10 of this air, bar. 29,6, ther. 49*. The ſpirit 
of ſalt thus formed occupies the ſpace of 13,3 gfs. nearly hence 


* = e 
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"Is s ; . | : 
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+ This paper wax Fee 78 April, and would hav ben read had ic not be that 
Mr. Pouget's lener, on; which * e had been miſlaid. 
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its ſpecific gravity is 158 90 nearly, and the Thee: gravity of the 
79 marine acid 3 in its condenſed ſtare | is 30 35 \ 
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3 condenſation Was ee than that found by calculation. 
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"Tia: e . of the ſrongeſts n marine acl abi can 


cific gravity is 1,500, and which I call the. ſtandard: of the 
marine acid. The error ariſing from condenſation will ſcarcely 
exceed 1 or 1, 5 grs, per cent.; by mixing this ſpirit of ſalt with 
different. propartians of water I have had the reſults from which 


ict owt yer ND 6a riot sds , alle 
»Let D the denfity of a mixture, m the weight of the denſer ingredient, d its denſity, 
| dhe weight of an equal bulk of water, and m,, & and 7 the ſame elemente of che rarer. Then 


D. In the above caſe EN 20% anff/+/=1 3,3, then Df. iat 


News fu the hebe grit of the codene male wid if che War pin, we 
have from the above equation, A wo — ns and 2 I == 8 5.55. „ dif: 


fers_ 5 little from the reſult in my firſt paper. But a miſtake of mere inadvertance had crept 
into the ſubſequent calculation, 1 562 having been taken for 1502, and in conſequence 122 was 
inſerted inſtead of 62. Thus inſtead of 1562—1440=1 22, it ſhould be 1502—1440=632. 


Then m'=1440. I= 2 2117561 N ee then D or the e of the 


1503 1,225 | 
mixture r 1290 See FPS 


eaftly be procured and preſerved is 1.196. 100 parts of this will 
be found by calculation to contain about 49 of that whoſe ſpe- 


8 eobin mög obſerve ech os, of, ako: Air pro- — 
8 heat; moſt probably it did, but this is no proof that che 


r 


the enſuing table is calculated. EL 1 1 


Table of the Quantity of Stondard Acid 1 300 in ; Spirit, 77 8 
inferior Denſity. Te emperature 60⁰. 


all L 


W — c did 4 
N MES EY : * Parts 
100 Parts. Standard! 205 Parts. Standard. 10 Parts, 
+ 4.1 : : 2 25.3 £ : $231 - ” I? 17 , tit 56 42 
0,100.» - 40 | L147 .-= - 37 | 1,10 


F 48 4 4,1414 - 30 | 1,0984 
n Er ont ii gge {+ e r. en 
15183 ü ne 7000 
1,179, 45 1,1320 2 33 0868 

W 1,1282 — 32 1,0826 
nr 43 „r dl eee 
116 „ 42 1, 1206 439 1, fa 
1,163 W „ 4 11168 + -.29 | 10030 - . 
15189 8 40 ö 1,1120 SE IG * 28 . 1,0345 a. bl: 2 
n 5 
——— 3 
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To find the fractions between any two quantities of ſtandard 
in the table “, as far as one decimal place, find the difference 
between the denſities correſponding to the integral quantities of 
ſtandard, and divide that difference by 10. This gives a 
quotient which added ſucceſſively to the lower denſities or 
ſubſtracted from the higher, gives the denſities correſponding 

to the intermediate mixt PLING +: of ſtandard. | 
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*. Though the formation of this- table coſt me much more trouble than any + of the 
ſucceeding, yet I fear it is much more imperfect, as in the ſucceſſive examination of the 


_ denſities my balance was frequently deranged by the W action of the fumes of 
the acid. 
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Is 07 the Vi rule Acid. 
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Ir was bfr to a ſome dars ago by the very able and 
candid philoſophie chemiſt, Mr. De Morveau, that the denſities 
accruing to mixtures of this acid with water, greater than found 
by calculation, ſhould principally be aſcribed to the condenſation 
of the aqueous part, rather than to that of the acid part, as I 
had done. I felt the juſtice of this obſervation; which ſubverted SED — 
the inferences on which I had grounded my former calculations. 
much embarraſſed to find a more unexception- 
able method of forming tables on which I was ſenfible much 
of the preciſion requiſite in chemical analyſes depended, until 
L attended to Mr. Pouget's curious letter, lately read to the 
Academy *. I neither could make nor procure oil of vitriol 
whoſe, ſpecific | gravity is 2,000 in the temperature: of 60%. 
Vet in cold climates this acid has frequently been produced; 
and as it is the ſtrongeſt or nearly ſo than can be exhibited 
by art, I. take it as the ſtandard of the ſtrength of all other 
acids of this kind. From the multitude of experiments I have 
made with acids of inferior denſity, as 1,8846, 1,8689, 1,8042, 
1,7500, I have reaſon to think that the condenſation of equal 
weights of this ſtandard acid and water amounts to of che 
0 whole. Then by the applications of Mr. Pouget's formulas for | g 
inveſtigating the accrued denſities of inferior proportions of 
acid and water, the ſucceſhve increments of _ will be 
found. as follows : | | | | fort a [bs 


I was, however, 


TEC Q And now publiſhed in the Tranſactions for 1789. 


1 ] 


Parts | Increments 

Water, wa Standard. bats» of Denſity, ; 
5 2 95 vs PT. ' 
Das 5 407 929 7 & 0 90 — 40499” 175 oy af ak 
A WER phy 15 | Roy ifs 85 ai „0679 ; RIDE 


200 80 6 
J 
30 7 2 „1119 


| $9017 4951/0 ONi2 nn 
| 40 60 5761279 
FP 
pon ee 333 6: 
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By: adding theſe increments to the lpecific gravities found by 
calculation, and taking arithmetical mediums for the interme- 
diate quantities of ſtandard, I made out the firſt fifry numbers 
of the following table; the remainder was formed by actual 
obſervation in the following manner, premiſing that the ſpe- 
cific gravities were Oy taken nem 59 py” * 609, or at 
moſt tn a Farenheit. ee 


{ : . 


+1, 1 d 1 the preceding part of the table that 10 
parts oil vitriol whoſe ſpecific gravity was 1,8472 contained 88,5 
parts ſtandard; conſequently 400 grs. of this acid contain 
354. 16 ors 3 

2d, I then took 6 portions of this acid, each containing 
400 grs. and added to them as much water as made them con- 
tain reſpectively 48. 46. 44. 42. 40. and 38. grains ſtandard. 
55 f | To. 


1 


To find the proportion of water that ſhould be added to each 
portion of acid, in order that it ſhould contain the given pro- 
portion of ſtandard, I uſed the following analogy: let the quan- 
tity of water to be added to 400 parts of the acid that the 
mixture may contain 48 per cent. ſtandard be x. 


Then 400 Lx. 354 :: 100. 48, then 19200+48x= 35400. 


And 48 x= 35400—19200=16200. And x= F 3375 


In this manner I found the quantities of water to be added 
to each of the other portions. The mixtures being made, they 
were ſet by for four days, ſtirring them with a glaſs rod (that 
remained in them) each day, and the 5th day they were tried; 
after which the half of each was taken out and as much water 
added to them, and then ſet by for three days, by which means 
the ſpecific gravities correſponding to 24. 23. 22. 21. 20. and 19. 
per cent. ſtandard were found, after which 6 more portions of 
400 grs. each of the concentrated acid, whoſe ſpecific gravity 
was 1,8393, were taken the proper proportion of water added 
to each, and after three days reſt and repeated agitation, their 
denſities in temperature 60 were examined as above, by which 
means the ſpecific gravities correſponding to 36. 34. 32. 30. 28. 
and 26. per cent. ſtandard were obtained, and half theſe portions 
mixed with half water exhibited, after three days reſt and 
agitation, the denſities correſponding to 18. 17. 16. 15. 14. and 
13. per cent. ſtandard in the above temperature. The balance 


I uſed turned with J of a grain when charged with two ounces, 
WM C | and 


1% 


and the ſolid employed was a ſmall glaſs ball containing mercury 
which loſt 27,88 grs. of its weight when weighed in water in 
temperature 56, ſuſpended commonly by a horſe-hair, but when 
dipped in ftrong nitrous and marine acids it was ſuſpended by 
a fine gold wire, and then loſt 27,78 grs. of its weight in 
water. 

I ALso examined and rectified, in ſome inſtances, many. parts 
of the firſt 50 numbers of the table in the ſame manner, but in 
general I found them juſt. 
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1 


11 


] 


or Spirit of Vitriol 2 W "NOR" 


Table of the Quantity of the flandard vitriolic Acid 2,000 in Oil 


Standard 

100 Parts. Temperature 609. | 100 Parts. Standard. | 100 Parts. Standard. 
25000 - 100 | 1,6217 67 | 1,2847 - 34 
1,9859 - 99 1,6122 66 1,2757 — 83 
1,9719 98 1,6027 65 1,2668 = 32 
1,9579 2 04 1,2589 A 
1,9439 96 1,5840 63 1,2510 30 
F _ vs | HIT - 62 | 1,2415 a: 
1,9168 94 | 1,5656 61 1,2320 28 | 
1,904 I - 93 1,5564 — 60 | 1,2210 - oO 
1,8914 92. | 1,5473 59 1,2101 = 26 
1,8787 — gt 1,5388 - 58 | 1,2009 - 230 1 
1,8660 go | 1,5292 $57 1,1918 24 
1,8542 — 89 1,5202 56 1,1836 — 23 
1,8424 88 1,5112 58 1,1746 — 22 
1, 8306 - 87 | 1,5022 = 54 | 1,1678 + 
1,8188 86 1,4933 53 1,1614 = 20 
1, 8070 - 85 | 1,4844 = 62 | I,1531 - 19 
1,7959 84 | 1,4755 gr | 1,1398 = 18 
1,7849 — 83 1,4666 = co | 1,1309 -_. 
1,7738 82 | 1,4427 49 | 1,208 16 
1,7629 TC 48 1,1129 es, 
I,7519 80 | 1,4099 47 j TOM: = 14 
1,7416 79 1,4010 = 46 | 1,0955 r 
1,7312 78 1,3875 45 1,0896 12 
1,7208 p 1 3 44 1,0833 — 11 
1,7104 7 76 1,3663 43 1,0780 10 
1,7000 — 3 13080” - 42 | 1,0725 is, 
1,6899 74 | 13473 41 | 1,0666 - 8 
1,6800 = 73 1,3360 — | 1,0610 = 7 
1,6701 72 1,3254 39 | t,055656 = 6 
1,6602 — 71 1,3140 38 1,0492 2 
1,6503 - 70 1,3102 NI - 4 
1,6407 8 69 1,3066 2 36 1,0396 . 3 
92 68 1,2951 351 1,0343 = 2 


N 


3 

11 . 

Taz laſt eleven numbers were only found by analogy, ob- | N 

ſerving the ſeries of decrements in the four preceding denſities, p 

and therefore are to be conſidered barely as approximations. N 

To reduce vitriolic acids of given denſities at any degree of ; 
temperature between 49* and 70* to that which they ſhould 2 / 

have at temperature 60, in order that their proportion of 5 

ſtandard may be thereby inveſtigated, I made the following ex- 2 


periments: | 


SOLEMN . N 

Degrees of | Sp. Gr. of | Sp. Gr. of | Sp. Gr. of 8 

Temperature. A. B. C. 3 

5 

e AIIRT <p — — ; Y 

o' | 1,8292 1,6969 | 1,3845 : 
| 65* | 1,8317 | 1,6983 | 1,3866 
60 | 1,8360 | 1,7005 | 1,3888 

55 | 1,8382 | 1,7037 | 1,3898 | 

50 1 8403 1 57062 — _ | | ; 

et — — LIED E ' N 

_ Hence we ſee that vitriolic acid, whoſe denſity at any degree ; 


between 49" and 70" reſembles or approaches the correſponding 

denſity in the column A, gains or loſes 0,00126 of its ſpecific 

gravity by every tuo degrees between 60* and 7 of Farenheit, 
and 0,00086 by every to degrees between 499 and 60“. 


Secondly, that any vitriolic acid, whoſe denſity at any degree 
between 50" and 70 reſembles or approaches to the correſpond- 
ing denſity in the column B, gains or loſes 0,00158 for every 
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two degrees between 60* and 70; and 0,0017 by every two 
degrees between 50% and 60% Whence it appears that the 
ſtronger acid is leſs altered by variation of temperature than 
the weaker, which formerly appeared to me an irregularity, but 


now ſeems to proceed from the increaſe of the accrued denſity, 
when larger proportions of water are mixed with the ſtronger 


acid. 30-7; 


"Thirdly, vitriolic acid, whoſe denſity at any degree between 
60* and 70* reſembles the correſponding at the ſame degree in 
the column C, gains or loſes, 0,00086 for every two degrees between 
609 and 70? incluſively, and, 0,00076 between 50% and 60%. Be- 
tween 45 and 50” I could perceive no difference. 


Of the Nitrous Acid. 


Ir ſpecific gravity of the moſt concentrated nitrous acid 1 


could produce was 1,5543 in the temperature of 60* : It was of a 
yellowiſh red colour, and ſo highly phlogiſticated and volatile, that 
it was impoſſible to make accurate experiments upon it, when 
mixed with ſmall proportions of water; but when mixed with an 
equal weight I found its encreaſe of denſity to be about of the 
whole. Hence I formed the firſt fifty numbers of the ſubſequent 


table by calculation, according to Mr. Pouget's formula, and the 


remainder by experiments, conducted, as already mentioned in 
treating of the vitriolic acid. The temperature at which the den- 
ſities were examined was always between 59,5* and 60®, ſeldom 
60,5% The acid I uſed was the pale yellow acid, whoſe ſpecific: 
gravity was 1,4099, but the firſt I conſidered as the ſtandard. 


Table 


[ 


14 ] 


Table of the Quantity of Nitrous Acid whoſe Denſity 1 1,5543 in 
Spirit of Nitre of inferior Denſities. Temperature 6. 


— 
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Parts Parts | Parts 
100 Parts. Standard.] 100 Parts. Standard. |100 Parts. Standard. 
1,5543 100 | 1,4018 701, 2586 44 
1,5295 95 | 13975 69 | 1,2525 79 
1,5183 94 | 1,3925 68 | 1,2464 42 
1,5070 93 | 13875 67 1,2419 41 
1,4957 92 | 1,3525 66 | 1,2374 40 
1,4844 gr | 1,3775 65 1,2291 39 
1,4731 go 1,3721 64 1,2209 38 
1,4719 89 | 1,3671 63 | 1,2180 37 
1,4707 881,364 62 | 1,2152 36 
1,4695 87 1,3571 61 | 1,2033 35 
1,4683 86 1,3521 60 | 1,2015 34 
1,467 1 85 | 1,3408 59 | 1,1963 33 
1,4640 84 | 1,3417 58 | 1,1911 32 
I,4611 83 | 1,3366 57 | 1,1845 31 
1,4582 82 1,3315 56. | 1,1779 30 
I,4553 81 1,3204 55 1,1704 29 
11,4524 801, 3212 54 1,1639 28 
1,4471 79 1,3160 53 1,1581 27 
1,4422 78 1,3108 31, 26 
1,4373 77 1,3056 51 1,1427 25 
1,4324 76 1,3004 50 1,1319 24 
1,4275 75 1,2911 49 1,1284 . 
1,4222 74 1,2812 48 1,1241 22 
14171 731, 2795 47 1,1165 21 
1,4120 72 1,2779 46 1,1111 20 
1,4069 71 1 1,2687 45 | 1,1040 19 
As 
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As the ſpecific cavity of the nitrous acid varies conſiderably 
in different temperatures, to find the connexion which its denſity 
at any temperature between 45* and 70 has with its denſity at 
60% and thereby to diſcover its proportion of ſtandard, I made 
the following experiments : 


| Degree of | Sp. Gr. of Sp. Gr. of | 
| Temperature. A. B. 
 no* 1,4178 x 1,2320 | 
65 1,4225 1,2342 
$...-00 1,4279 1, 2363 
55 +4 1,4 304 1,2384 
50 1,4336 1,2406 
15 11,4357 | 1,2417 


iſt, HEN CE we fee that ſpirit of nitre, whoſe denſity at any 
degree between 45* and 70“ incluſively, reſembles the correſ- 


ponding denſities at the ſame temperatures in the column A, 


gains or loſes o, oo 107 by every degree between 60 and 70. 
And 0,00057 by every degree between co and 609®. | * 


And 0,00042 by every degree between 45 and 509. 


ad, Trar ſpirit of nitre; whoſe denſity at any degree between 


452 and 90? reſembles the correſponding denſities at the ſame 


temperature in the column B, gains or loſes 0,00043 by every 


degree between 50? and 70“. 


And 0,00022 by every degree between 45" and 50. 


. of the Proportion of Ingredients in Neutral Salts farmed with 


common Mineral Acids. 


2 > — 
* 7 
2 34 1 


- 3 cows brobleth involves all che difficulties of the former, beſides 

ſome that are peculiar to it. For ſuppoſing the proportion of acid 
to be given, it ſtill remains to determine the ſtrength of that acid, 
elſe the word preſents no definite meaning. This can be done 
only by reference to ſome known ſtandard. The chemiſts whoſe 
inquiries have preceded or accompanied mine, have conſidered the 
acid retained by neutral ſalts in a red heat as the fronge/t 
fofſible. But unleſs all theſe ſalts poſſeſs the ſame power of re- 
taining acids in a red heat, this term muſt have a different 


ſignification when applied to each, and conſequently preſent no 
determinate idea. Now it is well known that different neutral 


falts poſſeſs this power in different degrees ; beſides the term red 


heat is a term of great latitude, and comprehends degrees of heat 
very diſtant from each other. 

Taz determination of the proportion of water in theſe ſalts, 
on the ſuppoſition that they all neceſſarily contain ſome, is at- 
tended with nearly the ſame difficulties. It has generally been 


ſuppoſed that the weight loſt by neutral ſalts when expoſed to a 


red heat, expreſſed the quantity of water of cryſtallization, but it 
is now known that ſome of them loſe part of their acid as well 
as their water in that heat, to ſay nothing of the difficulty of 


conſtantly employing the ſame exact degree in all caſes, or if it 


could be employed, of ſuppoſing that they all poſſeſs the fame 
power of retaining the aqueous part. Even the ancient opinion, 


that cryſtallization neceſſarily implies the preſence and retention 
IE of 


2 


— * 
* 22 4, * 
mois * N Ir bo F = 874 ern 23 * Ty Pond N #'. l ** - : ou o - > - 
r c 3 9 n ne 8 N 8 8 * N 
cc be robe SA Cette | ROTO * * VVV = 
8 - o Fd x. + Fo 44 HG 1 p » K* % ##- 4 #4 «6. 2 wo ä 42.44 N Se 1 oat 2 4 * bas py 4 — FR 5 KEI 2 - 
R * 8 4 x | w . 8 1 * « th y, * 7 Te 4v 19 ai 7 AS ” n Pp * "vs 1 , wy * 7 10 
* N , N 


5.» 
* * 
. 
* 
E 
= 
£3 
A A 
# 
3 
* 
* 
* 
bs 
Co 
4 
LE 
94 
* 
8 


© N = N 4 g * N 9 * — * > 
Noa * * 1 Jaw * 5 ' a. l ; * 4 * 3 ” * 7 £ 1 
e Eons aol: apes ir ,, Cite” Fo 


= 8 * W 2 "Iv Wh, Ta ES \* a <5 7 Pads; PT 5 N 
r . 3 
ä 4 * 1 


1 * 1 


of water, is deſtitute of foundation, ſince it is now known that 
cryſtals may be formed in the dry way even many of thoſe 
formed in the moiſt way, as moſt ſtoney cryſtals, retain no per- 
ceptible quantity of the liquid 1 in which they were formed. | 


DzrerMiINED by theſe conflictatibda, I have abandoned in a 
great meaſure the antient method, and have ſubſtituted the fol- 
lowing: Firſt, I ſaturate a known quantity of alkali or other 
baſis with an acid whoſe ſpecific gravity is known, and whoſe pro- 


portion of ſtandard is determined by the tables. I then make 


another ſolution of a known quantity of neutral ſalt of the ſame 
ſpecies as that formed by ſaturation, and examine the ſpecific 
gravity of both ſolutions in the ſame temperature, adding water 
to the ſtronger of the two, until their denſities become equal, 
and thence infer that an equal proportion of ſalt exiſts in both, 
but the proportion in one of them is known; and therefore the 
proportion in the other, the weight of the whole being found, is 


alſo determined. Even this method is ſubject to a ſmall inaccu- 
racy, for a ſlight exceſs of acid is always left, leaſt ariy loſs of 


liquor ſhould enſue from trials of ſaturation with vegetable 
blues, and this renders the denſity of the ſolution of the regene- 
rated ſalt ſomewhat greater than would enſue from the propor- 
tion of ſalt it contains, beſides that in many caſes the proportion 
of water of cryſtallization muſt be diſcovered. by expoſure to 
heat. _ 
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Of Tartar Firriolate a £ | 


MY firſt care was to procure a pure vegetable alt." with 
this view I burned a quantity of cream of tartar in a ſilver cru- 
cible, and after ſolution, filtration and evaporation, to dryneſs in 
a .red heat, I found the alkali to weigh 1523, 5 gts. This I diſ- 


ſolved in diſtilled water, the whole then weighed 4570 grs. Of 43 


this ſolution I took 360 grs. which contain 120 of mild alkali, 
and ſaturated it with oil of vitriol carefully purified, whoſe ſpecific 
gravity was 1 565, and which by my table contains 61 per cent. 
ſtandard acid; the quantity employed amounted to 130 grs. 
which el 79 ſtandard. The fixed air expelled amounted 
to 34 grs. and therefore the quantity of real alkali was 
120 34 86 grs. The ſolution being turbid I diluted it with more 
water ; when 3238 were added, its ſp. gravity was 1,013, tempe- 
rature 600, the whole weight was 360+1 30+3238—34=3694 grs. 

45 grs. of tartar vitriolate diſſolved in 1017 of diſtilled water 
had the ſame ſp. gravity, temperature 60. Hence the proportion 
of ſalt in ach een was equal. But in this laſt the quantity, 


of ſalt was „then the eee wy ſalt in the former was 


25 G 
3594 156,52 gra. Now of thi u 86.mare alkali, th 

27,6 © 5 52 grs. Now Ot this ante were 1, there 
fore the remainder, viz. 70, 5, were acid or acid and water. The 
quantity of acid employed in the ſaturation contained 79 grs. 
ſtandard, but the acid taken up amounted only to 70,5 grs. 
therefore 8,5 were rejected, and conſequently were mere water, 
therefore the acid taken up is ſtronger than ſtandard ;: and ſince 


79 parts ſtandard loſe 8,5 by union with pure vegetable alkali, 


100 


1 9 ] 


too parts ſtandard ſhould loſe 10,5. or 89, 25 parts of acid of 
the ſtrength of that which unites to veg. alkalics, and is found 
in tartar vitriolate, contains as much real acid as too parts ſtan- 
dard. And hence 100 parts of this ſtrong acid are equivalent to 
112 of ſtandard. Therefore 100 parts cauſtic dry veg. alkali 


take up nearly 92 of ſtandard vitriolic acid, or 82 nearly of the 
ſtrongeſt vitriolic acid, and afford 182 of tartar of vitriolate in 
its common dry cryſtallized ſtate. This laſt concluſion is the moſt 
certain, being independent of _ error in the calculations of the 
table. | 


- 


too parts tartar vitriolate contain 8 5 of mere alkali and 45 of 
whe ſtrongeſt acid, RR to about 50,42 of flandard. = 


Hence there is no aſia to foppoſe that this ſalt contains 
any water of cryſtallization, but rather the contrary. In a heat 
below ignition it loſes no part of its weight, and in a red heat 
continued for half an hour it falls into powder, but 100 grs. loft 
only one, which might have been diffipated or have been only 
ſome accidental moiſture or impurity, or part of its acid. Mr. 
Storr remarked that it loſt no water of den agg in 1 
degree of heat under ek 2 Nev Entdeck. waa 


To compare the reſults of this mode of inveſtigation with 
thoſe of that which I formerly uſed, I evaporated the faturate 
ſolution to dryneſs, uſing at the end a heat of 360%. The ſalt 
thus formed weighed 158 grs. which increaſe of weight may be 
owing to duſt fallen in during the evaporation. I alſo made a 
few experiments to aſcertain the accuracy of my table, of which 

D 2 | I ſhall 


tb i 


[ ſhall relate only one. To 654,5 grs. of the ſolution. of the 
vegetable alkali which contained 218,16 of mild alkali, I added oil 
of vitriol, whoſe ſpecific gravity was 1,5045, and conſequently con- 
tained 54 per cent. ſtandard, and of this I found that 270 grs. 
were requiſite to ſaturate the alkali, with a ſmall exceſs of acid 
as uſual. The air diſengaged, amounted to 61,8 grs. conſe- 
quently the quantity of pure alkali was 156 grs. the quantity 
of ſtandard in that of the oil of vitriol employed was 
145,8 grs. and if 156 of alkali take 145,8 of vitriolic ſtandard, 
100 of the alkali ſhould take 93 ſtandard. 


As this ſubject is intimately connected with many others of 
great importance, ſuch as the analyſis of mineral waters, the 
theory of dying, the cauſes of cryſtallization, deliqueſcence, refri- 
gerating powers, and ſolubility of neutral ſalts, both in water, 
and ſpirit of wine, I ſhall. fubjoin the different reſults of the few 
chemiſts that have attended to this object, with ſome remarks 
to enable the eee reader to n his eee there- 


upon. 


|, AccorDING to Mr. Bergman, 100 parts tartar vitriolate con- 

_ faſt of 52 pure alkali, 40 acid and 8 of water. At this rate 
too parts pure vegetable alkali take up about 77 of the ſtrongeſt 

vitriolic acid, yet he elſewhere ſays they take up 78,5 How he 

diſcovered , ſo large a portion of water in the cryſtallized falt 1 
cannot conjecture ;, Mr. Wenzel found that 240 grs. of it loſt 

but one in a red heat. Hence 100 parts pure n alkali 

ſhould afford above 192 of tartar vigalate 14 | 
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Ma. Wenzel found that 83, 5 grs. of pure dry vegetable alkali 
were exactly ſaturated by 218,75 grs. of ſpirit of vitriol ; the 
ſolution being evaporated, and the reſiduum expoſed to a red 
heat, afforded him 152,5 grs. of tartar vitriolate. From whence 
he infers that this quantity contained 83, 5 of mere alkali, and 
69 of the ſtrongeſt vitriolic acid. By which it would appear 
that, 

Frs r. 100 parts pure vegetable alkali take 82,63 of the 
ſtrongeſt vitnolic acid, and afford 182,63 of tartar vitriolate. 


SECONDLY, That 100 parts tartar: vitriolate contain 54,75 of 
mere alkali, and 45,25 of the: ſtrongeſt. vitriolic acid. Both 
which concluſions agree as nearly. as can be expected with mine; 
and as the methods employed were ſo widely different, this 
coincidence is a ſure mark that the error, if any, muſt be 
very trifling. | | 


From the reſult of this experiment Mr. Wenzel eſtimates the 
quantity of the ſtrongeſt acid contained in half an ounce of his 
ſpirit of vitriol; for ſince 218,75 grs. of this ſpirit of vitriol 
contains 69 of the ; ſtrongeſt acid, 240 muſt contain 75,75, or 
(by. my experiment) 75, 13 of the ſtrongeſt acid, which are equi- 
valent to about 84,19. of my ſtandard, and 100 grs,, of it con- 
tained 38 4 of my flandard, its TOE gravity was agg ww 


1,3189. f g . 21 18641 
| Pk Tarts dy e 

Mx. Wiegleb repeated this Seien * in the manner 

of Bergman, and yet the reſult was very different, for he found 

3 | | that 


2 


EE. > : 

that 52 grs. of the pure alkali took up 5 3 of the ſtrongeſt vitri- 
olic acid, and the reſulting ſalt weighed tog grs. From the 
known accuracy of this excellent chemiſt it muſt be preſumed 


that ſome circumſtance occurred ſimilar to that WHICH occaſioned 
an increaſe of weight in my experiment. 


Of Nitre. 


I Toox 360 grains of the ſame alkaline ſolution, and diluted 
it ſtill further by the addition of 622 of water, the whole con- 
taining as before 120 grs. of mild vegetable alkali. This I ſatu- 
rated with fpirit of nitre whoſe ſpecific gravity was 1, 1316, and 
for that purpoſe 436 grs. were required. This acid contains by 

my table 23, 9 grs. ſtandard nearly; then the quantity employed 
contained 104. The loſs of air was 34 grs.; and hence the 
quantity of pure alkali was 86 grs. After the ſolution had ſtood 
fourteen hours I found its ſpecific gravity, temperature 58*, to 
be 1,099, The whole weight was 1384 grs. | 
"I THEN took 720 grs. of diſtilled water, and gradually adding 
cryſtallized nitre finely pulverized and dried by long expoſure 
to the air, I found that when 112 grs. of it were diſſolved the 
ſpecific gravity of the ſolution was 1,099 in the ſame tempera- 
* as F therefore the eren of nitre was the ſame ith 
both, that 3 18 ——— part of each. Now d = 186,32, this then 


742 7.428 
was the quantity of regenerated nitre. 


ta 4 


In this experiment as in the former the quantity of pure 


alkali was 86 grs. the quantity of ſtandard 104 grs. the ſum of 
both 190 grs. yet the quantity of nitre was only 186,32 grs. 
Hence 3,68 are rejected as mere water; and if 104 ſtandard 
loſe 3,68, 100 parts, ſtandard ſhould loſe about 3,5; and hence 
the acid that enters into nitre is ſtronger than ſtandard in the 
proportion of 10 3,5 to 100 nearly, or 100 parts of this acid are 
equivalent to 103,5 of ſtandard nearly. And therefore, 


"Fizs8T, 100 grains pure vegetable alkali ſaturated with nitrous 
acid ſhould afford about 216 of mitre, and take up about 116 of 
the ſtrongeſt nitrous acid, equivalent to 120 of the nitrous 
ſtandard. 


SECONDLY. 109 parts cryſtallized nitre contain 46,15 of al- 
kali, and 53,85 of — ſtronger than ſtandard in the programs 


above-mentioned. 


wp 


+1 a 


HAvING evaporated the ſaturated ſolution, and expoſed it to a 


heat of 360° I found the reſiduum to weigh no more than 


179 grs. ſo. that 7 grs. were loſt. Indeed the ancient method is 


in no caſe more defective than when applied to nitre, for during 
evaporation part of it is carried off, as WALLEeR1vs long ago re- 
marked, and when expoſed to a red heat part of the acid is 
loſt, and hence the great difference of the reſults heretofore ob- 
tained. As to water of cryſtallization we may be aſſured chat 
it contains none. Mr. Storr, who attended particularly to this 


object, found that it retains its cryſtalline form, and only be- 


comes turbid in a heat of 590. He thinks, indeed, it loſes | 


ſome 
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Tas 3 of TORS "I algen . Mr: Bergman to 
100 parts of cryſtallized nitre is 49 of alkali, 33 of acid, and 
18 of water. He does not ſeem aware of the loſs occaſioned by 
evaporation, nor was he at that time acquainted? with the de- 


compoſition of the acid occaſioned by ignition, both which 


circumſtances rendered his concluſions erroneous, as t 


own in my. firſt publication. The loſs occaſioned by 


did my 
is laſt 


circumſtance he probably attributed to the eſcape of water, 


and thence aſſigned ſo: large a proportion of this principle. 


According to him it ſhould follow that 100 parts pure alkali 


take up 67, 34 of the ſtrongeſt nitrous acid and afford 204 off 
nitre, yet elſewhere he aſſerts that 100 parts N vegetable 


alkali take up but 64 of the ſtrongeſt nitrous acid. 


4 I. ; ; FR. - 'S - 28 


Ma. Wenzel's determination is more exact; he found that 
83.5 grs. of pure vegetable alkali were ſaturated” by 262 of his 
ſpirit of nitre, and that the falt thus formed after | evaporation 
and expoſure to a mild red heat weighed 173,5 grs. and thence | 
inferred that 173.5 grs. of ignited nitre contained 83, 5 of alkali 
and go of the ſtrongeſt nitrous acid, conſequently' 100 parts nitre 


contain about 48 of alkali and 52 of acid. This reſult approaches 


much nearer to the truth than that of Mr. Bergman, as it aſſigns 
a larger proportion of acid than of alkali, which the quantity of 
ait expelled from nitre evidently proves, and from this it ſhould 


follow that 100 parts of pure alkali take up about 108 grs. of 


the eee nitrous; acid, and afford 208 grs. of /nitre; or ſome- 
Seng = : what 


E 


what more of. cryſtallized nitre; for he thinks that 240 grs. 
of theſe cryſtals loſe 2 of water when ignited, which ſhews 
that his red heat was much milder than that applied by Mr. 
Bergman, and explains the difference of their reſults when they 
followed in appearance the ſame method of inveſtigation. - * 


Stec 100 parts pure alkali take up 116 of the ftrongeſt 
_ nitrous acid, 83,5 take up 96,86, which are equivalent to 100,25 
of ſtandard. This quantity of ſtandard muſt therefore have 
been contained in the 262 grs. of the ſpirit of nitre employed 
buy Mr. Wenzel in ſaturating 83,5 of pure alkali, whence it fol- 
lows that 100 grs. of his ſpirit of nitre contained 38,22 of my 

ſtandard ; its PEI gravity was then about 1,227 *. 


MI. Wieglels ſucceſs was ; All more complete ; he found that 
112 grs. of nitre gently heated contained 52 of alkali and 60 
of the ſtrongeſt acid; and conſequently 100 grs. of nitre contain 
46,5 of alkali and 53,5 of acid nearly, which agrees almoſt 
exactly with my determination. Hence 100 parts pure alkali 
" ſhould take 1 115.4 on the ſtrongeſt acid and afford 215,4 of 


nitre. 
Salt of Sylvius or muriated V. egetable Alkal:. 


To 360 grs. of the ſolution of mild vegetable alkali, fill 
further diluted by the diser of 518 grs. of an J added ſpirit 


* 


- © His own concluſion is, that 240 grs. of his ſpirit of nitre contain 82,5 of the 
ſtrongeſt acid of nitre, which are equivalent to 91,72 of my ſtandard. 
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of ſalt whoſe | Hpecific gravity was 1,1466. The quantity 
2:78 for ſaturation was 254 grs. the loſs of air amounted 

to 34 The ſpecific gravity of the ſaturate ſolution in the 
temperature of 56˙ was 1,076, the whole weight 1098 grs. 


Tux ſpeeific gravity of a ſolution of 100 grs. of ſalt of ſylvius 
in 7720 of water in temperature 56˙ wwas alſo 1,076, hence the 


2 | . EY PEE 1 | ls "het 1 | 
3 of ſalt in both ſolutions was equal, viz. == 12 the 


Nov 2 113, 90a, of this quantity 86 were pure 


alkali, therefore the remainder, .conſiſting of 47.902 grs. were 


whole. 


acid or acid and water. But as this falt when apparently dry 
loſes at moſt 3 per cent. in a red heat, I conſider it to contain 


no water of eryſtallization, and conſequently judge thoſe 47.90 
grs. to be acid. Now 254 grs. of this ſpirit of ſalt contain 
92,1 of ſtandard. And of theſe it appears that only 47,902 


were taken up, therefore 444908 are rejected as mere water, 
and if 92,1 loſe 44,908, it follows that 100 grs. ſtandard ſhould 


loſe, on uniting to pure vegetable alkali, 48,4 gts. and con- 
ſequently is "ITE as s dephlegmated as marine air. 7 


' Hexce 48;4 grs. of this [ſtrong acid are 1 to 100 
grs. of ſtandard, or 100 of this ſtrong acid to 206 of ſtandard; 
log 'grs. therefore pure vegetable alkali take up 55% of this 


ſtrongeſt marine acid, which are equivalent to 175 ys of 
TRAINER, ane afford 155,7 . of ſalt of 1 0888 
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a 100 grs. ſalt of ſylvius contain 64,2 of alkali, and 35,8 
of the ſtrongeſt marine acid, equivalent in ſtrength to 73 nearly 
of ſtandard. Mr. Storr aſſerts, that it ſuffers no loſs of * in 


a heat below 590. 


Tu proportion aſſigned by Mr. Bergman to 109 parts of this 
falt is 61 of alkali, 31 of acid, and 8 of water. Hence by him | 
100 parts pure vegetable alkali take up 50,82 of ſtrongeſt marine 
acid, and afford about 164 of ſalt of ſylvius. 

© | 


Mx. Wenzel's reſult ſcarcely differs from mine; he found that 
83,5 grs. of pure alkali were ſaturated by 202 of his ſpirit of 
ſalt, and that the reſiduum after evaporation and expoſure to 
a red heat weighed 129 grs.; of theſe 83,5 were alkali, and 
therefore the remaining 45, 5 | were acid. 


nen, 1ſt, 100 parts pure vegetables alkali afford by his 
experiment 154,5 of ſalt of ſylvius, and take up. 54,5 of the 


ſtrongeſt marine acid. 


A2dly, 100 parts of this ſalt contained 64,42 of alkali and 
35,58 of acid. When this falt is cryſllized, he thinks that 
240 grs. of it contain 8 of water, as they loſe ſo much in a 
red heat ; but it is probable that this loſs is rather occaſioned 
by the diſperſion of the alt, or the loſs of part of its acid, and 
ſome ſmall portion of water not neceſſarily belonging to its con- 
ſtitution; and this ſeems confirmed by his experiment, for 83,5 
parts of pure alkali ſhould, by my determination, take up 46,5 
of the ſtrongeſt acid, whereas in his experiment they took only 
45,5, which decreaſe may well be attributed to the ſtrong red 


heat he employed, for Rats ſalt was melted. 
E 2 3 Hence 


L 28 ] 


Hence, 3dly, we may eſtimate the ſtrength of his ſpirit of 
ſalt ; for ſince 202 grs. of it contained 46,5. of the ſtrongeſt acid, 
which are equivalent to 96 of ſtandard, 100 parts of it muſt 
contain 47 of ſtandard, and conſequently its ſpecific gry was 
about 1, 1892“. 


Ir is moſt probably to the great heat employed that we 
muſt aſcribe the difference between all the above reſults and 
that of Mr. Wiegleb, for he found that 104 grs. of falt of 
ſylvius contained 83 of alkali and only 21 of the ſtrongeſt 
acid. 


Of G lauber's Salt. 


A gvanTiTY of cryſtallized mineral alkali being evaporated 
to dryneſs, and then heated to redneſs in a filver crucible, was 
diſſolved in pure water in ſuch proportion that 367 grs. of the 
ſolution held 50,05 of dry mild alkali. 


Ox 367 grs. of this ſolution I gradually poured 75 grs. of 
vitriolic acid, whoſe ſpecific gravity was 1,565, and which con- 
tains 61 per cent. ſtandard; the loſs of air was 18 grs. and 
when it was ſtill further diluted by 480 grs. of water, its ſpecific 
gravity, temperature 55', was 1,0670, which by a ſtandard 
experiment, ſimilar to thoſe already mentioned, I found to denote 

| that 


His own concluſion is, that 240 = of his ſpirit of ſalt contain 54 of the 
ſtron geſt acid. 


11 


that 88825 of its weight was ſalt. The whole weight was gog 


grs. then a 132,45, the quantity of ſalt, the quantity 


of pure alkali was 50,08—18=32,05, that of ſtandard acid was 
45,75, the ſum of both was 77, 83, and the remainder 54,62 
muſt be the water of cryſtallization, or that which is ſuperfluous 


to the ſtandard. 


/ 


: 


HENC E, 1ſt, 100 parts pure mineral alkali take up 143 nearly 
of ſtandard, and ſhould afford 414 of dry cryſtallized Glauber. 


2d, Too parts cryſtallized Glauber contain 24,16 of mere 
alkali, 34,54 of ſtandard acid, and 41,3 of ſuperfluous water ; 
or if the ſalt be heated to dryneſs, 100 parts of it will contain 
41 of alkali and 59 of ſtandard acid. It is true, that if this 
cryſtallized ſalt be heated till further it will loſe more water, 
for I have found 100 parts to loſe 55, even when heated below 
ignition, but this proceeds partly from a loſs of the water inherent 
in the ſtandard acid, and partly from a loſs of the acid itſelf, 
for the vapours and laſt drop redden blue vegetable colours. 


AccoRvinG to Mr. Bergman, 100 parts of this ſalt contain 
16 of alkali, 27 of the ſtrongeſt acid, and 58 of water; if fo, 
100 parts pure alkali ſhould take up 180 of the ſtrongeſt acid 
(though he elſewhere ſays only 177) and afford 666 of cryſtal- 
lized ſalt, or 280 of that deprived. of its water of cryſtalliza- 


tion. 


THERE 


1 


Tarr is a method of inveſtigating the proportion of ingre- 
dients in this falt, which I once purſued, and which afforded 
a reſult not very different from that of Mr. Bergman. 


I convitDERED 100 parts of cryſtallized mineral alkali, to ap- 
pearance perfectly dry, and yet not decompoſed, to conſiſt of 16 
parts of fixed air, 20 of pure alkali, and 64 of water, as Mr. 
Bergman found them. However this proportion of fixed air in 
cryſtals to appearance perfectly dry and not effloreſced I often 
failed of finding. Sometimes this proportion was 12 per cent. 
ſometimes 13 or 14, and feldom 16 per cent. However, I 


imagined that the ſalt being perfectly cryſtallized neceſſarily re- 


quired the ſame proportion of fixed air to the alkali, and that 
the deficiency aroſe from an exceſs of unperceived moiſture, 
which made up the weight of 100-parts; and therefore when I 
found a ſmaller quantity of fixed air in 100 parts of this ſalt, I 
inferred that it contained a ſmaller quantity of alkali, in the pro- 
portion of 16 to 20. So that if 16 parts of air indicated 20 of 
alkali, 12 of fixed air ſhould indicate 15 of alkali. I was even 
confirmed in this opinion by the following experiments. I found 


that 100 grs. of cryſtallized mineral alkali, which afforded 12 of 


— 


fixed air, were ſaturated by 52 of vitriolic acid; but that another 
portion of the ſame alkali that emitted 13 grs. of fixed air 
required 56 of, the ſame acid. Now 12.52 :: 13.56 nearly. 
Again, I found that 100 parts of this alkali which gave out 15 
of fixed air were ſaturated by 121 of marine acid, whereas 
another portion of the ſame alkali which contained but 13,5 of 
fixed air, took up but 108 of the ſame acid; and 15.13,5::121.109 
nearly. It muſt be owned that this concluſion appeared ſuffici- 

80 ently 
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ently probable, and under that impreſſion I made the following 


experiment. 


"Having diſſolved 100 grs. of cryſtallized mineral alkali in 


720 of water, I ſaturated this ſolution with vitriolic acid, whoſe 
ſpecific gravity was 11,5654, and for this purpoſe 52 grs. were 
requiſite, the loſs of air was 12 grs. and hence I inferred the 


quantity of pure alkah to be 15 grs. the ſpecific gravity of the 


ſolution, temperature 65, was 1,045, and its weight 860 grs.. 


The acid contained 61 per cent. ſtandard. 


I ALso found the ſpecific gravity of a ſolution of 100 grs. 


cryſtallized Glauber in 836 of water to be 1,045 in the ſame 


temperature, and as this ſolution contained 3 8 of its weight of 


ſalt, I inferred the former to contain the ſame proportion, and 


conſequently the quantity of ſalt to be 9.697586 grs. but of 
this quantity 15 only were alkali, and 31,72 ſtandard acid, 


=46,72, therefore the remainder was the water taken in by 


cryſtallizing 45,16 grs. : : 


From hence it ſhould follow that 100 grs. cryſtallized Glau- 


ber ſalt contain 16,32 of alkali, 34,52 of ſtandard acid, and 


49,15 of water of . cryſtallization, which nearly agrees with the 


determination of Mr. Bergman, for my ſtandard is undoubtedly 


weaker than what he calls his ſtrongeſt acid, and if we take 


7 grs. from the ſtandard, and attribute them to the watery part, 


there will be but little difference. Vet I now believe this deter- 
| mination 


— 


EF WW 1 


mination to be erroneous, as being different from the reſult of the 
firſt experiment, which is direct, and becauſe part of the acid 
eſcapes in a ſtrong heat. Different portions of a parcel of cry- 


ſtallized mineral alkali, which had efloreſced by expoſure to the 


air for ſixteen months, afforded different portions of fixed air; 
yet without particular attention we may often be deceived, as 
the ſaturated alkali frequently reſorbs a portion of the air it gives 
out, ſo that the contents of air cannot be exactly eſtimated by 
weighing, unleſs the ſaturate liquor be ſuffered. to reſt for ſome 
hours expoſed to the air. 


Mx. Wenzel having ſaturated 120 grs. of dry mild mineral 
alkali with his ſpirit of vitriol, found the loſs. of air to be 
48 grs. the quantity of ſpirit of vitriol expended 285,33 grs. 
the falt remaining after ignition 162 grs. or rather 161,5, as 
+ gr. of earth was precipitated, which muſt be deducted from 
the alkali. Hence the quantity of pure alkali was 71,5, which 


deducted from 161,5, gives the quantity, as he e of the 


| * acid S o grs. Hence it ſhould follow, | 


Taar 100 parts pure mineral alkali mk cut 125,87 of the 


ſtrongeſt acid, and afford 225,87 of dry Glauber's ſalts. 


He elſewhere remarks that 240 grains of cryſtallized Glau- 
ber loſe by ignition 134 grs. of water, conſequently 106 
[=240—134] of the dried ſalt take up in cryſtallizing 134 of 
water, then 161,5 of the dried falt ſhould take up 204,16, and 
the ſum of both is 365,66, the quantity of allied ſalt pro- 
duced in the above experiment. 

EN 
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Hexcez, firſt, 100 parts pure 0 alkali ſaturated wich 


. vitriolic acid ſhould afford about 511 of chryſtallized Glauber. 


- SECONDLY. Too: parts of this cryſtallized ſalt contain 19,58 
of alkali, 24,62 of the ſtrongeſt acid, and 55,8 of water. 


Tux principal defect of theſe experiments is, that he dried 
tas alkali by fuſion in an earthen crucible, by reaſon of which 
the alkali took up both filiceous and argillaceous earth; the ſili- 
ceous, indeed, was precipitated during the ſaturation with the 
acid, but the argillaceous was not, but on the contrary took up 
more of the acid than the pure alkali would have done. Hence 
he found a ſmaller proportion of alkali, and would a larger of 
acid, than the pure ſalt contains, if he had not forced off part 
of it by the heat of ignition to which he afterwards expoſed 
the ſalt. 


Ir Mr. Wenzel had not expreſsly averred that he proceeded 
exactly in making this experiment as he had done in examining 
the contents of tartar of vitriolate, I ſhould ſuſpect he had done 


no more than ſaturate the alkali, and thence inferred the pro- 
portion of the ſtrongeſt acid contained in the dry falt. For the 


quantity of this ſtrongeſt acid contained in the quantity of ſpirit 


of vitriol expended is almoſt exactly in the ſame proportion as he 


found it .in forming tartar vitriolate. In that caſe he found 
218,75 grs. of his ſpirit of vitriol to contain 69 of the ſtrongeſt 
acid, and in the preſent caſe he found 285,33 grs. of the ſame 


ſpirit of vitriol to contain go. Now 218,75.69:: 285,33-90. 


And this proportion could not be found unleſs the red heat was 
Vor. IV. F . equal 


* 


L 4 |] 


equal in both calls; as Glauber's falt loſes part of its acid in | 


tuck heat. - 


Mz. Wiegleb avoided this ſource of error, and by that means 
approached nearer to the truth. He found 100 grs. of mineral 
alkali, which had been dried by heating it to redneſs, to loſe 
42 grs. of fixed air when ſaturated with" vitriolic acid, and that 
the reſulting ſalt heated to ignition weighed 133 grs. ; theſe, 
therefore, conſiſted of 58 of mere alkali, and 75 of the ſtrongeſt 


vitriohc acid, conſequently 100 parts pure alkali take 130 of the 


ſtrongeſt acid, and afford 230 of dry Glauber's ſalt. And elſe- 
where f he ſays that 100 parts eryſtallized Glauber ſalt loſe 50 


by deſiccation. Then if 50 of the dry ſalt take 50 of water, 


133 ſhould take 133, and form 266 of cryſtallized ſalt; and 
hence 100 parts of this ſalt ſhould contain 21,8 of 51 28,2 
of the ſtrongeſt acid, and 50 of water. | 


I SATURATED. 367. grs. of the ſame ſolution of mild mineral 
alkali with 147 grs. of ſpirit of nitre, whoſe ſpecific gravity was 
1,2754, and which contained 45% per cent. ſtandard. The air 
loſt was 14 grs. and by adding 939 of water, its ſpecific gravity 
temperature 58*,5 was 1,0401, which by a teſt experiment denotes 


Fg "2 of ſalt. There was an exceſs of acid of about 2 grs.; 
the whole weight was 1439 grs. The quantity 5 Galt was there- 
: fore 
i # 7 Nev. Entdeck, p. 16. + 2 Handbuck, p. ga. 
E 


: 
' 
* 
Þ 
0 
c. 
3 
* 0 
14 
8 
105 
1 
* 
<4 
* 
17 
W 
A 
*. 
* 
* 
. 
x 
F 
* 
* 
5 
* 
48 
*y 
I 
$4 
5. 
D 
> 
i 
2 
£ 
-: 
* 
"7 
K 
7 
2 
* 
*% 
4.8" 
. 
N 
. 
j 
. 
2 
"x 


LIBS PT E 


- F „ J OPS" SD. ; TY eto ' , CET IP : * : 1 5 ; \ Le? * 
r _ * * 3 Ca SY 3 ; my of t . — = 
— ᷣ . EH AED bt E N g 
. * 4 2 2 £ 5 . ? 5 I N * * _ an Mt a 
g 3 . p "Rana? &- + * 15 1 £ ; Ss + Fon” LO OE ITS. ws þ +5 y - 


= 
= nk - ® 7 p * 1 " Y 
W „ * Ach Oat 4 — S N ”4 2 wt n „ Vo F 
Tw ũ ðöͥ̃;ð ß e CINE 
- * A 1 ne * , 0 F 
L . . 


n ee I IIS * "7 


q 7 8 . 82 n = ad 14 tine; , r r X * * FR l * 8 * F bo os Mr 2 4 * 
FOO ms = - - ak : 2 8 2 ; : | 2. | þ 
„ os oe RR”. pe AAS e N * — e 
* 20 — * 4 ö $ 5 * © OE { * n 6 4 K ä 3 2 a = 8 : 44 1 + . SCThads vw, "a * ** x * 448 EIS 4 n " 


* 


L 38 1 


14.39 


| fore 16,901 8 5 . ag er 8. 3 che quantity of pure alkali was 


50,05 — 14 36,0 5 ors. ; ; the quantity of ſtandard acid was 66,7, _ 
the ſum of both =102,75. But of this quantity only 85,142 
entered into the combination of the ſalt, therefore the remaining 
17,608 were mere water loſt by the ſtandard acid. And if 66,7 
parts ſtandard loſe 17,6 parts water, in combining with mineral 
alkali, 100 ſhould loſe 26,38. And conſequently 73,62 parts of 
this ſtrong acid are equivalent to 100 of the nitrous ſtandard, or 

100 of this ſtrong acid to 135,8 of the nitrous ſtandard. 


Hence 36 parts alkali took up 49 of the ſtrongeſt acid, con- 
ſequently r00 parts pure alkali ſhould take up 136, equivalent 
to 1 7! ſtandard, and afford 80 1 755 mene cubic nitre. 


| nn 100 parts / cubic nitre contain 42, 35 of alkali, 
and 57,65 of the ſtrongeſt nitrous acid, equivalent to 78,33 of 
ftandard nearly. | 

Mx. Bergman's. 3 varies „ from che 
reſults of ſucceeding experimenters By his ſtatement 100 parts 
cubic nitre contains 32 of alkali, 43 of acid, and 25 of water *. 
Hence 100. parts pure mineral alkali ſhould. take up 1 34,4 of 
the, ſtrongeſt nitrous acid, or 135,5, as he elſewhere ſtates it 
(which does, not differ much from my account) and afford 37 I 2 
of. cubic nitre. 


+ 


F 2 | Ms. 


5 * Scheffer Vorleſſung. p. 128. 


36 J 


Mx. Wenzel ROE 71,5 grs. pure mineral alkali ſaturated by 
347 of his ſpirit of nitre, and that the reſulting ſalt after 
ignition weighed 190,75 grs. ; ſince this quantity contained 71,5 
of alkali, he concluded the remaining 1 19,25 to be the ſtrongeſt 


acid. Hence, firſt, 100- parts pure alkali take up 167 of the 


ſtrongeſt acid, and afford 267 of Cabic nitre. ; 


2 © 


SECONDLY, 100 parts cubic ins 3755 nearly of 


alkali, and 62,5 of acid. He elſewhere ſays 240 grs. of cubic 
nitre cryſtallized loſe by ignition 9 grs. of water, which alters 
the proportion in fome reſpect, for then 190 parts of the cry- 
ſtallized falt ſhould contain 36 of alkali, 60 of acid, and 4 of 


water., The error of this reſult evidently proceeds from the 


ſame deceptions that vitiated the experiment on Glauber's ſalt, 


the loſs which he imagined due to the my * water proceeded 


from the volatilization of the acid. 

Ma. Wiegleb's determination was far more juſt. He found 
that 153 grs. of cubic nitre contained 64 of alkali; and 89 of 
the ſtrongeſt acid; from whence it follows xhat 100 parts alkali 
take up 139 of the ſtrongeſt acid, and affords 239 of cubic 
nitre. Secondly, that 100 parts of this falt contain 41,83 of 
alkali, and 58,17 of the ſtrongeſt acid. It is remarkable that 
che nitrous acid not only exifts in greater plenty, but f is much 
more concentrated, in cubic than in priſmatic nitre. 
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Of Cammon Salt, ; | 


367 grs. of the ſame alkaline ſolution, containing 50,05 of 
mild marine alkali, were ſaturated by 129 grs. of ſpirit of ſalt, 
whoſe ſpecific gravity was 1,1355 with the loſs of 20 grs. of 
fixed air after ſome hours. On adding 26 grs. more of water, 


and 4 of pure common falt, the ſpecific gravity, of the ſolution 


was 1,0814 in temperature 60* ; which by a teſt experiment de- 
noted ar of ſalt. The weight of the ſolution was 506 grs. and 

. a i 506 og 
conſequently the quantity of ſalt was A I 60,74 grs. ; but as 


4 grs. of ſalt were added, the weight of the regenerated ſalt 
fingly was 56,74 grs. ; the acid employed contained 34 per cent. 
ſtandard, conſequently 129 grs. of it contained 43, 86 ſtandard. 
The quantity of mere alkal; was 3o,o5 grs. the fum of both 
=73,91 grs.; yet only 56,74 grs. of ſalt were formed, conſe- 
quently the difference, or 73,91— 56,74=17,17 grs. were mere 
water rejected from the ſtandard acid, And if 43,86 ſtandard 
loſe 17,17 on uniting to mineral alkali, 100 parts ſtandard 
ſhould loſe 39,14, and conſequently the remainder, viz. 60,86 
party of this ſtrong acid, are equivalent to 100 parts ſtandard, . 
or to 48,4 of the ſtrongeſt, ſuch as is found in falt of Sylvius. 
Hence, firſt, 100 parts pure marine alkali take up 88,8 1 of this 


| ſtrong acid, equivalent to 145,92 of ſtandard, and ſhould produce 


188,81 of ſalt. Secondly, 100 parts common falt contain nearly 
53 of alkali, and 47 of acid ſtronger than ſtandard in the pro- 
portion above mentioned. NE 
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lx this account no notice is taken of the water of cryſtalli- 
ation, for in fact common falt does not appear to contain any; 
that which is got rid of by heat ſeems to me to be merely ac- 
cidental. Mr. Wild, who has attended fo ſucceſsfully to every 
thing relating to this ſalt, affirms that 911 grs. of it loſe but 
7,1 by decrepitation *. Mr. Storr found it to loſe none in any 
heat below 590. As common ſalt does not eſcape in any confi- 
derable degree during the evaporation of its ſolution, and retains 


its acid in the ſtrongeſt heat, the reſults of Meſſrs. Wenzel and 
Wiegleb, and particularly that of the latter, agree yy nearly. 


with the NO 


£3 2 710 
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AccorDiNG to Mr. Wenzel 71,5 of pure mineral alkali were 
ſaturated by 266,5 of his ſpirit of ſalt, and the reſiduum after 
ſubtracting 1 gr. of earth and expoſure to ignition weighed 
131,5 grs.; this quantity, therefore, contained 71,5 grs. of alkali, 


and 60 of the ſtrongeſt- acid. Hence 100 grs. pure mineral 


alkali ſhould take up nearly 84 of the ſtrongeſt acid, and pro- 
duce 184 of common falt; and ſecondly, 100 parts common ſalt 
contain 54,37 of alkali, and 45,63 of the ſtrongeſt acid. 
 AccoRDING to Mr. Weigleb 105 grs. of common ſalt contain 
56 of alkali, and 49 of the ſtrongeſt acid. Hence 100 parts 
contain 5 3, 5 of alkali, and 46,5 of 'acid. FHenee 100 Parts pure 


* 


* Beytrage zu Salkzunde, p. 94. 
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alkali ſhould take up 87,5 of the ſtrongeſt marine acid, and 
\ afford 187,5 of common ſalt, which is nearly my concluſion. 


Mx. Bergman's proportion deviates ſo widely from theſe re- Tn 
ſalts,” that I can in no way account for it. He attributes to 100 
parts of this ſalt, 42 of alkali, 52 of acid, and 6 of water. 


g _—_ / Ammoniacal Salts. 

1 *Bxrort I proceed to the analyſis of thoſe formed by the 

; mineral acids, it will be neceſſary to examine the compoſition of 

©: aerated volatile Alkali, 2 was the ſubjet of my experi- 22 
A ments. 
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Taz proportion of ingredients aſſigned to this ſalt by Mr. 
Bergman is 12 of water, 45 of fixed air, and 43 of pure alkali. 
How he has diſcovered this proportion he no where explains, 
nor do I know any other method of exploring it with accuracy 
than by having recourſe to Dr. Prieſtley” 8 experiments, vol. ii. 
of his new edition *. 


By theſe it appears that 2 meaſures of alkaline air are ſatu- 
rated and reduced to a concrete form by 1 meaſure of fixed air 
very nearly. Now 100 cubic inches of alkaline air I have found 
to weigh 18,16 grs. ; and 100 cubic inches of fixed air 46,5. 

Let 


e 


rige 386. © 


\ 

1 

Let us ſuppoſe a meaſure to conſiſt of too cubic inches, then 

2 meaſures of alkaline air will weigh 36, 32 grs. ; theſe take up 

46, 5 5 of fixed air, and the concrete ſalt thus formed will weigh 

82,82 grs.; chen if 82,82 parts of concrete volatile alkali con- 

| tain 36,32 of pure alkali as free from water as it can be had, 

ro parts of this concrete ſalt ſhould contain 44 nearly of ſuch 

1 alkali, and 56 of fixed air. And here the quantities of theſe 

two ingredients muſt always be proportional, as the alkali can- 

not be reduced to a concrete form without a due proportion of 

the aerial acid, nor the acid without the due quantity of alkali. 

Therefore knowing the quantity of fixed air in any given weight 

of this dry ſalt, we may determine the quantity of alkali by the 

above analogy, and this being found, the quantity of water ex- 

ceeding und exiſting in alkaline and fixed airs muſt alſo be 

known, it being the remainder of the given wiight of 'the 
falt. MS 1 1 | 
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Of Vitriolic Ammoniac. 


100 grs. of mild concrete volatile alkali, formed by ſublimation, | 
and diſſolved in 1000 of water, were ſaturated by 132 of vitriolic 
acid, whoſe ſpecific gravity was 1,5654, which contained 61 
per cent. ſtandard. The loſs of air was 45 grs. and hence the 
quantity of mere alkali was 35,35 grs. the ſpecific gravity of 
the ſolution in temperature 59* was 1,0627. 


Tas ſpecific gravity of a ſolution of 100 grs. of cryſtallized 
\ vitriolic ammoniac in 82 1 grs. of water and temperature 59* was 
2 1 | alſo 


I 41 ] 


alſo 1,627. Hence the proportion of ſalt in both ſolutions was 


equal, VIZ. — of the whole; the weight of the ſolution con- 


52 


taining the regenerated ſalt 1 was 1187 grs. then the quantity of 


— 128,881 grs. The quantity of pure 
alkali was 35,35 grs.; the quantity of ſtandard 80,52 grs.; the 
ſum of both = 115,87; then the remainder of the 128,881 grs. of 


ſalt muſt have been water, amounting to 13,011 grs. 


ſalt contained in it was 


— 


HxNcR 100 parts of pure volatile alkali take up 227, of the . = 
vitriolic ſtandard, and, including water, ſhould afford 364,6 of 

cryſtallized vitriolic ammoniac. Secondly, 100 parts cryſtallized 

vitriolic ammoniac contain 27,42 of mere alkali, 62,47 of ſtandard 

acid, and 10,11 of water. 


Mx. Wenzel's method of inveſtigating the proportion of in- 
gredients in ammoniacal falt is very ingenious, but obſcurely 
related, and does not ſeem to have ſecured even his own con- 


fidence. 


Ixro half an ounce of bis ſpirit of vitriol * he gradually 
dropped. 160 grs. of dry concrete volatile alkali, and found the 
weight loſt amount to 86 grs. and hence he concluded this 
quantity of alkah to contain 86 grs. of fixed air. This con- 


Vor. IV. 8 dluſſion 
25 * Sce an eſtimation of its ſtrength in the article 1 vitriolate. 
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cluſion every one who has made the experiment muſt know to be 
erroneous, for the ſmell' of the alkali evidently indicates that it 
_ eſcapes along with the fixed air, when it is not previouſly, much 
diluted. | 


* \ 


Acain, into another half ounce of his ſpirit of vitriol he 
dropped 336 grs. of common ſpirit of ſal ammoniac, and found 
the loſs of air to be but 38 grs. ; hence he concluded the quantity 
of real alkali to be proportionably ſmaller than in his firſt 
experiment. „Having attained the point of ſaturation, he gently 
evaporated the ſolution and expoſed the newly formed falt to 
a heat of 212? for four hours, and then found it to weigh 129 
grs.z now as his ſpirit of vitriol contained 75,75  grs. of the 
ſtrongeſt vitriolic acid, he ſuppoſed the falt thus formed to 
contain that quantity of the ſtrongeſt acid, and this ſuppoſition 
is juſt; but he further ſuppoſes that all the water contained 
both in the acid and in the alkali was expelled by the heat of 2125, 
which cannot be credited; and thence infers that the remainder 
of the 129 grs. was pure alkali, viz. 53, 25 grs. a concluſion 
which the premiſes do not warrant: It is therefore uſeleſs to 
examine his ſubſequent deductions: by my computation the 
quantity of vitriolic ammoniac that ſhould reſult from Mr. 
Wenzel's experiment is 135 grs.. for 240 grs. of his ſpirit of 
vitriolic contain 84,72 of my ſtandard; and ſince 62,47 of 
ſtandard. go into the compoſition of 100 parts vitriolic ammoniac, 
84%2 ſhould enter in that of 135 grs. of that ſalt; 6 grs. were 
therefore probably loſt during the evaporation of Mr. Wenzel's 

ſalt, or eſcaped with the fixed air. 
SET 3 NEITHER 


* 


as 


NerTartr Meſſrs. Bergman nor Wiegleb have treated of this 
ſalt z but here Dr. Prieſtley again ſteps into our aſſiſtance he 
found that two meaſures of alkaline air were exactly ſaturated 
by one of vitriolic air; hence it follows that 36,32 grs. of pure 
_ alkali take up 70,215 of the ſtrongeſt volatile vitriolic acid, and 
conſequently 100 of volatile alkali take 193. In uniting to * 
volatile alkali it . part of its ſulphur. 


Off Nitrous Ammoniac. 


oo grs. of mild concrete volatile alkali diſſolved in 1000 of 
water were ſaturated by 446 grs. of ſpirit of nitre, whoſe 
ſpecific gravity was 1,1418, which contained 24,8 of ſtandard. 
The loſs of air was 43 grs. which indicates 33,8 grs. of pure 
alkali; the ſpecific gravity of the ſolution” was 1,0401, which 


by a teſt experiment indicates I of cryſtallized ſalt. The weight 


of the ſolution was 1503 grs. then the quantity of ſalt was 


2 2140, 467 grs. which is ſomewhat leſs than the quantity 


1077 
of pure alkali and ſtandard employed, for the quantity of pure 
i alkali is 33,8 grs. and that of ſtandard in 446 grs. of the ni- 


trous acid employed, 1s 1 10,608, and the ſum of both =144,408, 
which differs by 3,941 grs. from the ſalt formed; this quantity 
therefore muſt have been mere water rejected from the ſtandard. 
acid; and if 110,608 grs. ſtandard loſe 3,941 in uniting to 
volatile alkalies, 100 parts ſtandard ſhould loſe about 3,5, and 
G 2 hence 


141. 


* 


hence 96,5 parts of this ſtrong acid are equivalent to 100 of 


— 


ſtandard. 


HeNce it alſo follows that 100 parts pure volatile alkali take 
up 316 of this ſtrong nitrous acid, equivalent to 329,4 of ſtan- 
dard, and ſhould afford 416 of cryſtallized nitrous ammoniac. 


2dly, 100 parts nitrous ammoniac contain 24 of alkali and 76 


of the ſtrongeſt nitrous acid, equivalent to 78,75 of ſtandard. _ 
Yer I muſt obſerve, that as the nitrous ammoniac employed 
in the teſt ſolution was not purified by a ſecond cryſtallization, 
and contained ſome exceſs of acid, there probably is a flight 
inaccuracy in this experiment; but I form no doubt but this ſalt 
contains above 70 per cent. of the ſtrongeſt- acid, and at moſt 28 


of alkali. 


z 


AccoRvinG to Mr. Bergman, 100 parts pure volatile alkali 
take up 132 of the ſtrongeſt nitrous acid &; but this contradicts 
the rule he himſelf lays down, that baſes that have a weaker 
attraction for a given acid, take up more of that acid than an 
equal quantity of a baſis that has a ſtronger attraction to it 
can take up. Now by his own experiments, 100 parts pure 


mineral alkali take up 135, 5 of the ſtrongeſt nitrous acid, there- 
fore 100 parts pure volatile alkali ſhould take up much more. 


It 


* 


Scheff. Vorleſs. p. 129. 
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It is evident he was led into this miſtake by not knowing the 
proportion of water that enters into mild concrete volatile 
al kali. ne | 


Ma. Wenzel aſſigns to this ſalt a much larger proportion of 
acid, though even his appears to me too low; by his com- 
putation 41 parts pure volatile alkali, ſaturated with nitrous acid, 


afford 127 of nitrous ammoniac, dried by four hours expoſure 
to a heat of 212“; but it muſt be remarked that its decom- _ 


poſition begins at a much lower heat, as Mr. Cornette has 
obſerved *, and it ſublimes at the heat of 234%. However, 
from this experiment it follows that 100 parts pure volatile 
alkali take 205 of the ſtrongeſt nitrous acid, and afford 305 of 
nitrous ammoniac. 


I Mare this experiment according to my antient method, with 
the following reſult: I ſaturated 200 grs. of mild concrete vola- 
tile alkali with ſpirit of nitre, whoſe ſpecific gravity was 1,15 38, 
984 grs. of it were requiſite, the loſs of air was 100 grs. the 
ſolution, gently evaporated in a heat of 70 or at moſt 80), afforded 


a maſs of ſalt moſtly cryſtallized, which weighed 296 grs. ; here 


the quantity of pure alkali, according to the rule of proportion 
above laid down, was 78,6; and if 100 parts pure volatile alkali 


afforded 416 of nitrous ammoniac, as I have above determined, 


78,6 ſhould produce 327 nearly, yet I found but 296, therefore 
31. were loſt, probably during the evaporation. | 


of” 


* Mem. Paris 1783, p. 746. 
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Of Common Sal Ammoniac. 


100 grs. of acrated volatile alkali diſſolved in 1000. of water, 
required for their ſaturation 246 of ſpirit of ſalt, whoſe ſpecific 
gravity being 1,1355, contained by my table 34 grs. ſtandard 
per cent. and the quantity employed held 83, 64 ſtandard; the 
loſs of air was 43 grs. and conſequently the quantity of pure 
alkali 33,8 grs. the ſpecific gravity of the ſaturate ſolution 1,0269, 
the whole weight was 1303, which by a- teſt experiment in- 


1303 


3 


I 
drated its ſaline contents to be , now 
7. 16,89 


Now the ſum of pure alkali and ſtandard 117, 44; the dif- 
ference therefore of theſe two quantities, viz. 4,67, muſt have 
been water united to the ſtandard acid. 
— 
Hence loo parts pure alkali take up 2471 landard, and ſhould 
produce 361 of cryſtallized ammoniac. 


o | ' 


2dly, 100 parts ſal ammoniac then contain 27,62 of alkali, 
68,49 of ſtandard, and 3,89 water; yet when I made this ex- 
periment after the antient method I obtained a much ſmaller 
proportion of ſalt. 


Havixe diſſolved 200 grs. of aerated volatile alkali in 1800 of 
water, and ſaturated it with the ſame marine acid, of which 
it required 486 grs. with the loſs of 100 grs. of fixed air, the 
evaporated ſolution afforded only 224 grs. Now the quantity 

| of 
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of pure alkali by my computation being 78,6 grs. ſhould afford 
by the above obſervation 284,5 grs. TRE 60,5 were loſt. 


— 


Mx. Wenzel attributes to 110 parts of ſal ammaniac 56 of 
alkali and 54 of acid, but it is plain he was deceived both by 
the miſcalculation of the quantity of real alkali in his aerated 
alkali, and by the volatilization of part of the falt during the 
evaporation of the ſaturated ſolution. 


) 
Of the Relati on of the Nitrous Acid to Calcartous Earth. 


To 400 ers. of ſpirit of nitre, whoſe ſpecific gravity was 
1,2754, I gradually added in temperature 58* ſome finely powe 
dered white ſtatuary marble, whoſe grain in the fracture re- 
ſembled that of ſugar; of this 136 completely ſaturated the acid 
in two days, the loſs of air was 61 grs. or nearly 45 per cent. 
This proportion of air is much greater than that which I found 
ſome years ago, but at that time I diſſolved without applying 
heat, the marble in dilute vitriolic acid, which does not eafily 
penetrate the whole maſs, as the ſelenitic cruſt formed during 
the firſt acceſs of the acid protects the remainder from its 


action. 


— 


Tars acid contains 45,7 per cent. ſtandard, conſequently the 
400 grs. employed contain 182,8 of ſtandard; and ſince 182,8 


parts ſtandard - took up 136 of this marble, 100 parts ſtandard 


ſhould take up 74,4. An opportunity was hereby afforded me 


oe = 
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+ E000 
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of comparing different parts of my table of the proportion of 3 
- Nandard in nitrous acid of different ſpecific gravities with the 
experiments of Mr. Cavendiſh. | 


(r 


cc 


Turs accurate philoſopher found that ſpirit of nitre, whoſe 


ſpecific gravity in temperature 58 is 1,4923, diſſolves . of 


1,42 
its weight of marble “. Hence 100 parts of it ſhould diſſolve 
70,42 of marble. Now by my table 100 parts of this acid con- 
tain 91,7 parts ſtandard, and ſince too parts ſtandard diffolve 
74,4 of marble, 91,7 parts ſhould diſſolve 68,22; and in this 
manner I have compared the remainder of his reſults. | 


s Dy: ** : hoo ng EY, 15 » Oy. * 5 * N * 2 NT 1 0 4 13 U gut: ; * 
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Specific Gravity of| 8 | J 
100 Parts nitrous|Marble diſſolved by Marble diſſolved by I 
1 Acid. Mr. Cavendiſh. my Table. 3 
| 1,49233 70% „ N 
1,4371 1 57,28 
1,404 . 52,45 
1,4033 5 3,00 2 2,3 a 4 


Taese differences are very ſmall, and may proceed partly 
from the defects of the table and partly from the difference of 
the marbles employed ; that his marble was ſomewhat different 
from mine appears from this, that his gave but 40,7 per cent. 
of fixed air. CI 


Ir 


* 


Phil. Tranſ. 1783, p. 325, and 1786, p. 245. 
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Ir is difficult to aſcertain the 3 quantity of pure cal- 
careous carth in marble or any calcareous ſtone, by reaſon of 


- the quantity of water they are alſo ſaid to contain. The marble 


J examined contained 3 per cent. of a mixture of argil and 


minute cryſtals, which rendered the ſolution turbid when ſome- 


what more than half ſaturate; but I collected this proportion 
from a ſolution of the ſame marble in ſpirit of ſalt. If marble 
contained no water the quantity of calcareous earth would thence 


be caſily had, as the quantity of air being 45 grs. that of the 


earth ſhould be 55, and deducting 3 for foreign earths, the 
pure calcareous would be 52. Mr. Coudray is the only perſon 
I can recollect who found water in white marble , but his: 
experiment was defective. Dr. Watſon could detect none by 
diſtillation even in ſpar F. I. diſtilled a ſolution of marble in 
nitrous acid to dryneſs, and expelled all the acid, for the earth 
WAS converted into lime; J was however diſappointed, for 1 


could not collect the whole of it, as part ſtuck to the retort. 


But Mr. D' Arcet having calcined a piece of white marble of 
Carrara in the ſtrongeſt porcelain heat, in which he found it to 
loſe no more than 4 of its weight, exactly the ſame as by ſolution 
in acids, ſeems to me to have decidedly proved that it contains 
no water}. Then if 100 parts of this marble contain 52 of 
pure lime, 74 parts will contain 38, 68, and theſe take up 100 


parts of the nitrous ſtandard, then 100- parts. lime take 258,5 of 
this flandacd. 


Vor. IV. | e ane | 8 Ma. 
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„ Roziers, P- 230. : + 2 Watſon, p- 282. . t 2 R 5 5.23. 1 


3 4 
Ma. Lavoilers3 in diſcufling the. merits of that memorable. con- 
Ras: by which his experiments have for ever cloſed, diſſolved 


a large quantity of chalk in ſpirit: of nitre, whoſe ſpecific gravity 
was 1,2989, and found that 1153 grs. Troy of chalk contained 


606,47 of carth, Which required 2835 of that ſpirit of nitre 


for their ſolution. Now 100 parts of this ſpirit of nitre contain 
by my table 49,6 of ſtandard, and conſequently the above 
quantity contains 1406,16. Now if 606,47 of this earth take 
up 1406, 16 of ſtandard, 100 of the earth ſhould take up 23a, 


bered that I deducted: 3 grs. per cent: for foreign earth mixed 
with the marble, and it is certain that chalk is mare impure; 


even thus be detected. By this teſt it would appear that the 


chalk uſed by Mr. Lavoiſier contained but 46,5 per cent. e 


of its nm 


Adin: Woensel g n on eee earths. areal com- 
bined with his opinion of the preſenoe of the acidum ſpingue or 
W that no clear concluſion can be e from dem. 

il; ir Et re 


if the Relation! « th Moriah 4 to 8 a. 


158 grs. of powdered marble were taken up by and faturated 
402 grs. of ſpirit of ſalt, whoſe ſpecific gravity was 1, 1365. 


This acid oonteined „ of its s weight of ſtandard, and con- 


Tequently 


which appears leſs than my- eſtimation; but it muſt be remem- 


then if it contains leſs of calcareous earth it muſt take propor- 
tionably leſs of ſtandard; the proportion of foreign earth may : 
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755 ae at the end of ten days. 
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1 
he - 
ſequently the quantity employed contained 136,68; whence it 
follows that 100 parts marble ſaturate 86, 5 of the marine ſtandard. 


To obtain a perfect no a HEAT of, ack was n. to- 
wards the end. 1 nil Bense zun 935k an 


From the 1 of pure a ork eat men- 
tioned, it follows that 158 grs, of this marble contained but 


82,6 of that pure carth. Then 82, 26 parts lime take 0 of 
dare, conſequently 100 parts lime ſhould take W 


Accokixe to Mr. Wenzel, hos lime take 6s of 
the ſtrongeſt marine acid, but the cireumſtances were very dif- 
ferent from thoſe in which he firſt collected its degree of con- 
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Of Vitruolic Selenite. 
To 225 grs. of oil of vitriol, whoſe ſpecific gravity was 15654 
I added 225 grs, of water, and of this mixture I took 439 grs. 
and gradually added to it at different times 152 rs. of finely. 
powdered white marble; It was committed to a gentle ſand heat, 
more water was added from time: to time; yl Rn * 


Ti quality c acid employed cntined 130 gre. Manderd; 
hence 100 grs. ſtandard take up 113,4 of marble, and 100 parts 


— require 88,17 of the vitriolic ſtandard; but 100 parts of 
Ha | _ _ this 
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cchis marble contain 32 of lime, then 100 parts lime we up 


* 1 the vitriolic — 
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Taz ee thus obtained bas cvijeritas' to > ep in a 


ſand heat not exceeding 170%, was of compact, but not hard 


conſiſtence, felt mealy, and of a reddiſh brown colour at the 
ſurface; it | weighed 242,25 grs.; of this weight 79 were pure 
calcareous earth, 134 vitriolic ſtandard, 5 of foreign earth, and 


the remainder, viz. 24, were water. 


and 12,1 of _—_— but this determination is not nee the 


argil muſt have taken part of the acid. 


with * table . 
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Ms. Cavendiſh hen in many zine, 1 the e 
betwixt the ſpecific gravity of oil of vitriol and the quantity of 
marble it can diſſolve, it will be proper to ae his reſults 


* 
MES SS Nj 00859793: SHE IS; 
PR. . . 44 PSY HOT 2 LETS oo $4 4 3<* 3 2 bo. 
| 
100 Parts Oil Vitriol. | Marble diffolved by * Marble diſſol ved 285 
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Hence 100 grs. ſelenite 
in this form contain 32,9 of pure earth, 55 of ſtandard acid, 
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Wirz reſpect to this laſt the difference ſeems conſiderable, 
but the reaſon is that Mr. Cavendiſh made the experiment from 
which he inferred the ſtrength of this acid with vitriol of lead, 
though he. expreſſed it by reference to the quantity of marble he 
deemed it would diſſolve. 
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88 


IT ars0: tried to find the upp of Qandard acid the dic. 
ſolved marble would require to precipitate it from its ſolutions 
in the muriatic and nitrous acids, and for this purpoſe : To. the 
ſolution of 158 grs. of marble in the marine acid above-men- 
tioned I gradually added after dilution oil of vitriol 1,5654. 
This operation is very tedious, as the vitriolic- ſelenite is in great 
meaſure ſoluble in the marine acid, or at- leaſt in the ſolution 
of marine ſelenite, ſo that frequent evaporation and repcated 
waſhings were requiſite; however it appeared to me that 253,5 
grs. of the acid were requiſite to precipitate the whole of the 
diſſolved calx. Now 253,5 grs. of this acid contain 154,33 of 
ſtandard, conſequently 1co grs. marble require for theit preci- 
pitation from the muriatic acid 102 grs. of ſtandard vitriolic acid, 
or rather computing the marble to contain 52 per cent. lime, 
100 grs. pure calcareous require for their precipitation from 
the marine acid 124,15 of vitriotic ſtandard. Perhaps the dif- 
ference between the quantity requiſite in this caſe and that 
found requiſite for ſolution may ariſe fm this, that the argil- 
laceous earth remains untouched in this caſe, as no more acid 
is added when the decompoſition © ceaſes” to be viſible; whereas 
a ern to diſſolve and ſatarate: it i i in dhe former 
G. DIGEST coe „ Bias 4 (24 LATBUD Uk, 
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ſame quantity of acid as 100 parts gypſum, whereas by the haſt 
_ 


- 


200-4 


To bbtain ſtill more fatisfaQion I alſo precipitated the nitrous 
wiution of marble above mentioned by à ſolution of tartar 


vitriolate. This ' ſolution contained 135 grs. of marble; che 


quantity of tartar vitriolate neceſſary to precipitate it was 154 gs. 
Now 135 grs. marble contain 70, 2 of pure caleareons earth; and 
174 grs. tartar vitriolate contain 87 ſtandard vitriolic acid ; whence 
it follows, that if 70,2 require 87, 100 will require 123,93 
nearly, the fame as when the thcotnbined acid” was uftd; this 
experiment is therefore a proof of the * of foie of the 

Aer determinations. e kn Ord 
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2  ſenite has! obtiitica 1 beibg 10 fir 8Hcd as to Tennin ths 


filky gloſs, weighed 205, 25 gtse; hence 100 parts of it ſhould 


contain 34 of earth, 43 '6f ſtandard acid, and 23 6f Water. 
This determination, which varies ' eorfiderably from the former, 

appears to be more exact, becnuſe in diſſolvinig marble part "of . 
the acid is 'tieceſfarily taken up by the urgzillseeous earth” con- 
tained in it, Whereas Here nothing is brought into che account 
but the atid taken üp by the earth precipitated; that is, by the 
ealcarecus earth ſmgty. The propoftion of Water 1 r 
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of earth, 46 6f acid and 22 of water. If he means aid: df the 


ſame ſuength as that ebntained in turtar vitriolate, (which he 
muſt mean or the c expreſſion is ambiguous): he is certainly 


miſtaken, for then 11 5 parts tartar vitriolate ſhould eontain the 


experiment 


88 * 


exptpiment it appears that 84 parts tartar ra are in that 
Ne kr hon to 100 FOR gypſum. 


Of Epſom Salt. 

Ir is generally agreed that common aerated magneſia loſes 
above 4 its weight by calcination in a red heat, which expels 
all the water and fixed air that inheres in it. Dr. Black, whoſe 
fortunate inquiries concerning the nature of this earth, laid the 
foundation of the greater part of the modern improvements in 
chemiſtry, found it to loſe about 51 per cent. Mr. Butini of 
Geneva 59 per cent. Mr. Wenzel 58 per cent. Mr. Bilhabar 65 
per cent. and Mr. Bergman 55 per cent. As magneſia loſes a 
| ſmall. part of its earth when calcined in an open veſſel, as was 
diſcovered by Mr. Tingry, perhaps we | may acquieſce in Mr. 


Bergman's determination, as ee to a mean among tw of 
other chemiſts. bet; oerl vo" 
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A $0LvTION of 100 grs. cryſtallized Epſom in 926 of water 
had its ſpecific gravity in rs He ot 56˙ 1,0448; the 
| weight of the falt' was oa n Up" whole ow lh of 
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32 ere, of oil 1 whats Greise i hy was 1885 and 
which by the table contained .o,61, of its weight, of  Bandard, 
were diluted with 599 of water. This dilute acid was ſaturated 


by 35 Sts. of common [magnefia, and when 278 gre... more of 


water 
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water were added, the ſpecific gravity of the folation, temperature 


E 4 1.4068 2 Ye 13 


9 


56, was 1,0448, its weight was 949 grs. then 1828 of this 


weight was regenerated Epſom=92,494 grs. of falt the quantity 
of mere earth was 35 X,45 =15,75 grs. that of ſtandard was 39S, 
and the remainder= 37 1 n have been water. 


6 | DIES C1029 259.5  Ja65 b Ia nne a. 
"Hexce 1— 100 parts cynallsen Epſom contain 17 of earth, 
32,97 of ſtandard acid; or in N numbers, 80 of earth, 33 

Randard _ man, Kd of water. * ä 
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 Hexes ET 100 0 pure ab befe tit 45 _—_ of vitericlic 
Randard, and + ſhould afford $89 OY php 2 5 +3 
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IS found 100 parts Epfom to _— of 19 of earth, 
33 7 the ſtrongeſt acid and 48 of water. Whence by him 100 
parts of this earth ſhould take up 173% nearly of the ca 
acid, and produce 30 parts of ring Epſom. 


Hanz the difference between Gur reſults is is apparently but 


finall, reſpecting only the propbrtions of tarth and water, he 


attributing two parts leſs both of, carth and water; but though 
our expreſſion relatively to the proportion of acid is the ſame, 
yet our meaning is very different; for he means 33 parts of an 
acid of the ſame ſtrength as that found in tartar vitriolate, 
and I mean only ſtandard vitriolic acid, Which i 1s much weaker. 
as 160 parts Epſom boßtzin but 29 parts of au acid of the fame 


concetitration as that found in tartar'vitriolate.” This helps 'to 8 
* 4 circumſtance which peared very ſingvlar to Mr. 
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Bergman: In decompoſing Epſom ſalt, he obſerved that although 
45 parts of cauſtic vegetable alkali were neceſſary to effect the 
decompoſition of 100 parts of Epſom, only 30 parts tartar vitrio- 
late could be obtained. Nevertheleſs, according to his own 
determination of the compoſitions of Epſom ſalt and tartar 
vitriolatc, 82 grs. of - tartar vitriolate ſhould have! been formed, 
for: by his account 40 parts of the ſtrongeſt vitriolic acid ſhould, 
if there be a ſufficiency. of vegetable alkali, form 100, of / tartar 
vittiolate, conſequently. 33 parts of that acid, which exiſt in 
too parts of Epſom ſalt, meeting with mot̃e alkali than they 
require, ſhould produce 82 of tartar vitriolate, and yet only 30 
of this ſalt can be recovered.” This Mr. Bergman attributes to N 
an exceſs! of alkali Which prevents the remainder. of the tartar 
vitriolate (viz. 52 parts) from cryſlallizing; yet by his own 
account this exceſs amounts only to 2 grs. for ſince by him — 
40 parts of the acid take up 52 of alkali, 33 parts of the ſame 
acid ſhould take up 42,9, and the whole quantity of alkali is 
but 45. By my determination of the proportion of ingredients 
in theſe ſalts this phænomenon is more intelligible, 100 parts 
Epſom contain 33 of ſtandard n acid, which are equivalent 
to 29 of ſuch acid as exiſts in tartar vitriolate, and conſequently 
ſhould produce only 64,4 parts of tartar vitriolate; but 64 of 
3 tartar vitriolate contain but 35 of mere alkali, conſequently 
= 10 parts uncombined alkali remain, which may poſſibly embarraſs 
F the cryſtallization of 34 of tartar vitriolate, if ſo much more 
be formed;i which is rather doubtful, as 45 parts of cauſtic alkali 
may not furniſh ſuch an exceſs as may be nn to ompafe 
. een 0 Want e 1 7; | 
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e pete ſeems a full proof of the inncruracy of Mr. 
Bergman' s determination of the proportion of e in e c 
we n Wu and tartar W x ENT 


Ma. Wenzel informs us n 240 grs. of his Spit of vitriol 
were ſaturated by 100 of acrated magneſia, and that this ſolution 
furniſhed him 245 of cryſtallized Epſom. 240 grs. of this mag- 
nefia he employed loſt in a long continued red heat 140 grs. 
Hence he concludes the proportion in half an ounce of cryſtallized 
Epſom to be'40,; grs. of pure earth, 73,6 of the ſtrongeſt acid 
and 126 of water, whence 160 parts Epſom ſhould contain 16,877 
of earth, 30, 66 of acid and 82 of water. This reſult does not 
differ much from mine, and we have already ſeen that 31,5 of 
his ſtrong acid are equivalent to 35,3 of ſtandard, conſequently 

30, 66 are equal to $48 . ese and the e VIZ. 61, 13. 
is water. £ Arn 3s, 1 


Ne 22 te Muna, l ts ae. 


I rounn that 100 parts pare mat ke up. 286 of the 

inn pate ee 
Ms. Wenzel found that 77 grs. of aerated rd 3 
240 of his nitrous acid, which contained 82,5 of the ſtrongeſt 
acid. Whence he concludes, that as this earth contains o, 41 
of its weight of mere earth, 100 parts pure earth take up 25 
of his ſtrongeſt acid; but if we ſuppoſe the aerated magneſia to 
contain 0,45 of its weight of pure earth, then 34,65 parts of it 
q _ + took 


took up 8a, 5 of his Rrongſ aid, ad 08 mould * up * 
n nnn Ah inge #Þ6, 27:14 
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Of the Relation of Marine Arid to Magnefia. 


Br my experiments 100 parts pure magneſia take up 215,8 
of the muriatic ſtandard. According to Mr. Wenzel, 106 grs. 
of aerated magneſia ſaturated 240 of bis ſpirit of falt, which 
contained 54 grs. of his ſtrongeſt acid, equivalent to 112 of 
faridard. But if his magnefia contained 45 of its weight of 
pure earth, then T06 contained but 47;7, and in that caſe. 100 
parts pure magneſia ſhould take up 234 of the marine ftandard. 


$6 Sf Hor. Fu 905 N 
Tur e of ingredients in this nue I endeavoured to 
diſcover by decompoſing it. 


* To aſcertain the 3 of earth, I diffolved 480 grs. 
of this ſalt in 2880 of water, and precipitated the earth by a 
ſolution of mild volatile alkali, both being heated 3 the precipitate 
after edulcoration was heated to 46 5* it weighed 141 grs. Hence 
100 parts allum contain 29,37 of earth in that ſtate of dryneſs 
which the heat Shaving can FR. 99 "ye 3 


2, To find the-proportian of e e expſtalliation 1 di. 
tilled 480 grs. of allum itt à heat of 465" and obtained 200 grs. 
: = of 


L 60 
of water perlecly inſipid. Hence it avolldi:sFollow:: that hoo 


parts allum contain 41,66 of water of eryſtallization; but having 
| calcined 100 grs: of allum in a ſand heat where the evapora- 
tion was freer, I found, the loſs of weight to be 45755 but then 
the laſt drop was acid, Hence I nde the water of cryſtal- 
lization to amount to 44 per gent. | £98 MY 
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Tur reſidyym of. 100 parts cryſtallized api, na to, 
26, 63 grs. muſt therefore have been mere acid, or acid Aill retaining 
a quantity, of water not ſcparable by. a, heat of 4659. Jo reſolve 
this doubt I made a falution of | 190875, exjitallized Allum, in 


. oh at *. 


1600 of water, , heated, it to 200%, and gradually. added. to it a 


ſolution of mild vegetable alkali, which contained 2 of its 


weight of mere alkali, being the ſame I uſed in forming tartar 
vitriolate, &c. I continued adding this as long as any effer- 


veſcence appeared; making the mixture: to boil; the quantity em- 
ployed and neceſſary to ſaturate the acid was 90 grs. that is 


, | 486 1 grs. of mere alkah. e we ye Yready ſeen 
1 I riot 45 5 $33 EIS 2 DD, Ron 3 3 $44; T3 


that 100 parts mere vegetable alkali take * 92 of the ole 
t ſtandard, therefore 2155 frs. of e eee l take up 
ö ro: MM £37) 144 Boilgi⸗ * 71 20 5 l 11 e, 
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When allum is decompoſed By zerated 45 without bollng, 16 1 a fortiori 
in cold) a ſmall part only of the acid is ſeparated, the greater part of the alkali unites 
without lofing its air: to the precipitate, forming 2 ſalt compoſed of acrated _ alkali, 
earth and vitriolic acid ; when te, earth is properly: eren it falls i in a granular C. 
| and not in a flaky ſtate: L 


( s v 


* 61 ] 
19,78 of this Andeadi: this therefore is the quantity of Azndard 
in 100 parts of the cryſtallized allum. The remainder there- 


fore of the 26,63 parts reſiduum juſt mentioned, viz. 6,85 ers. 
are mere water retained by the ſtandard acid. 


bas the 1 n of ingredients in 100 parts cryſtallized 
allum is, 1 5 | 
Earth „ 33 29,37 parts.. 


Standard acid - - — 19,78. 
Water retained by the ſtandard * Alle 6,85 
Water of cryſtallization. any. 2 - 4400 

I00,00 


or in other words, 100 parts allum contain 29,37 of earth, 
26,63 of acid, whoſe ſpecific en is 75g. and 44 of water 
of en 

100 parts burnt or calcined allum contain about 52,3 of 
earth, 35,2 of ſtandard acid, and 12,5 of water. 


AccoRviNG to Mr. Bergman, 100 parts cryſtallized allum con- 
tain 18 of earth, 38 of acid, and 44 of water. It is probable 
he heated the earth to a very high degree, for in a red heat it 
retains the ſame weight as at 460* but as to the quantity of 
acid it is certainly : inferior to the weight he . if Mr. Wenzel 8 
and my « own can be relied on. 


14 . 


Mx. 


1 . 


Mx. Wenzel decompoſed 480 grs. of allum by the nitrous 
Totutivn of lead, through a double affinity. The precipitate. 
which conſiſted of vitriol of lead, well waſhed in warm water 
and dried in a red heat, weighed 144 grs. and this he ſappoſed 
contained all the acid in the ounce of allum. Now by a former 
experiment he found that 240 grs. of vitriol of lead contain 
72,57 of the ſtrongeſt yitriolic acid, that is 30,23 per cent. and 
hence 144 grs. of this ſalt contain 43,54. This then he con- 
cludes to be the quantity contained in an ounce of allum; at 
this rate 100 parts allum contain only 9,075 of the ſtrongeſt 
acid. This enormous difference evidently proceeds from the de- 
fective method employed by Mr. Wenzel, for 1* if the ſolution 
of allum were evaporated to dryneſs, the nitrous allum was ne- 


ceſſarily mixed with the vitriol of lead, and in waſhing it away 
much of the vitriol of lead muſt have been carried off, and if it 
were not evaporated to dryneſs part of the vitriol of lead 
remained in the ſolution. However, to find a more ſecure method 
of uſing this uſeful precipitant, which operates much quicker 


than any Barytic ſolution, I repeated. this experiment. 


Fox this purpoſe I diſſolved 30 grs. of lead in 400 grs. of 
nitrous acid, 1, 147% diluted with 200 of water in a heat of go „, 
7 grs. were loſt by men or air, the remaining 623 grs. 
contained 30 of lead. 


I xu diſfolved 100 grs. of allum in 1600 of pure water, 
and placing it in a ſand heat gradually added the ſolution of lead, 
as the precipitate ſettled and the liquor — when the 

whole 


L 63 1 


whole was reduced to half a e I found that 235 grs. of 
the ſolution of lead had been employed; the reſiduum evidently 
contained vitriol of lead, as it appeared to form a pellicle on the 
Curface of the liquor. 


Now ſince 623 grs. of the ſolution of lead contained 30 of 
lead, 235 grs. of this ſolution muſt have contained 11,31. And 
ſince in vitriol of lead 70 parts lead indicate the preſence of 30 
of the ſtrongeft vitriolic acid, (in which ſtatement both Meſſrs. 
Bergman and Wenzel agree), the preſence -of 11,31 grs. of lead 
indicate the preſence of 4,84 of this ſtrongeſt acid. We haye 
already ſeen that the ſtrongeſt vitriolic acid is to the ſtandard 
acid as 82 to 92, then 4,84 grs. of this acid are equivalent to 
5,4 of ſtandard, which is ſtill far below the truth. 


As to the quantity of earth, Mr. Wenzel found by precipitating 
the earth contained in an ounce of allum by a fixed alkali, that 
it amounted when dry to 140 grs. that is 3o per cent. as I had 
done. But in a ſtrong heat continued for two hours the whole 
was reduced to go grs.; then 100 parts allum ſhould contain 

nearly 19 per cent. of earth, Then the 29,78 grs. which exiſted 
in the degree of deſiccation I employed might be reduced to 19. 


For 140. 90:: 29,78. 19 nearly“. 


= 


a 


» From the proportions. here rigorouſly determined, it appears that ſome of the 
poſitions in my late paper on the alkalies uſed in bleaching are not exact. 
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Of Vitridl of Iron. 


grs. of cryſtallized vitriol of iron expoſed to a ſand heat 


of Tap became of a dirty white colour, and loſt 99 grs. of its 
WO that 1 1s 39 per cent. 


480 grs. of the cryſtallized vitriol of iron diſtilled in a ſand 
heat of 4609 became grey and loſt TY: Þ* of water lightly 
acid, that is 40 per cent. " 


Hence I conclude that 100 parts vitriol of iron contain 39 of 
water of cryſtallization, the acidity indicates about I gr. of 


* 


acid. 


I Trex diſſolved 100 grs. of the cryſtallized ſalt in 3 ounces 
of water, and gradually added to it the teſt alkali, the ſame. I 
uſed in the decompoſition of allum. In the temperature of 60 
there was no efferveſcence, though a greyiſh precipitate appeared; 


but when the ſolution felt a heat of 120%ſ a ſlight quantity of 
air was diſengaged, which increaſed as the heat approached to 
that of boiling, ſo that here alſo a compound ſalt was formed. 
I conſtantly afterwards made the ſolution boil as long as any pre- 
cipitate appeared, and thus found that 133 grs. of the alkaline 
ſolution were neceſſary to precipitate the whole of the iron, that 
is 31,75 grs. of mere alkali, which indicates the preſence of 
26,13 of the ſtrongeſt acid or 29,21 of ſtandard: Eb 
5 ; Tun 
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Tux precipitated calx, edulcorated and expoſed to a red heat 

for three quarters of an hour, weighed 30, 5 grs. or rather 31, 

(as that ſlight loſs may be preſumed during the edulcoration.) 

This calx was of a deep red colour, and as ſuch calx affords 

about 72 per cent of iron, theſe 31 grs. were equivalent to 
22,3 of metallic iron. 


HENCE the proportion of ingredients in 100 parts cryſtallized 
vitriol of iron are, 
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Iron — - - - 22,32 parts. 
Standard acid — — - 29,21 
Water united to the ſtandard acid — 947 
: Water of cryſtallization © - = . 439,00 
l 1 00,00 
5 j 1 5 1 . . 
Sy HexCE 100 parts iron require 130,85 of the vitriolic ſtandard 
. for their ſolution. 
85 — e „ Aren | 
3 ACCORDING to Mr. Bergman, 100 parts vitriol of iron contain 


23 of iron, 39 vitriolic acid, and 38 of water of cryſtallization. 


Tris account may eaſily be reconciled to mine, by ſup- 
poſing what is certainly true, that what he calls the acid part, 
is not of the ſame ſtrength as the part that is ſo called in 
tartar vitriolate, but is only that part which does not include the, 
water of cryſtallization. For if we add the 9,47 parts water 

Vo. IV. K 


united 


Li WW | 


united to the ſtandard acid to the 29,21 of ſtandard, we ſhall 
have 38,68 of an acid, whoſe ſpecific gravity is 1,7178. 


Mx. Wenzel gives no account of the compoſition of vitriol, 
but barely relates that 240 grs. of bis ſpirit of vitriol diluted 
with 240 of water diſſolved 55,25 of ſtee Now we have 
already ſeen that 240 grs. of his ſpirit of vitriol contain 84,19 
of my ſtandard, and hence it would appear that 100 parts ſteel 
ſhould require for their ſolution 152 of vitriolic ſtandard. 
This ſeeming deviation from my reſult is to be attributed to 
his having expoſed to the action of the acid a larger proportion 
of iron than it could diſſolve, the undiſſolved part neceſlarily 
retained a portion which he could not eſtimate. 


To diſſolve iron rapidly the quantity of water ſhould be to 
thatof the ſtandard as 5 to 1; if it exceeds the proportion of 
7 to 1 the ſolution will be very ſlow. 


Of the Quantity of real Acid in the different Standards. 


* 


By real acid, I do not mean an acid abſolutely diveſted of 
all water; perhaps water may be eſſential to the acid properties 
of all acids, as it certainly is of ſome of them; I barely 
denote by that appellation the ſtrongeſt acid known to exiſt, 
whether in a combined or in a ſeparate ſtate ; for inſtance, the 
vitriolic acid, as it exiſts in tartar vitriolate; by recurring to the 

obſervations 


1 


obſervations made in treating of that ſalt, cubic nitre and ſalt 
of ſylvius, we ſhall find that 


100 parts vitriolic ſtandard contain - 10,71 of water, 


100 parts nitrous ſtandard contain 


26,46 of water, 


109 parts marine ſtandard contain - - 48,5 of water. 


Tur portions of water here mentioned are ſuperfluous to 
the conſtitution of theſe different acids, which as we have 
ſeen may exiſt without them ; hence we may find the quantity 
of real acid included in any quantity of ſtandard ; in vitriolic 
acid by multiplying the quantity. of ſtandard into 0,1071, in 
nitrous acid by multiplying into o, 2646, &c. and ſubſtracting 
the product from the given quantity af ſtandard. 


„„ 


Of the Proportion of Acid abſorbed by different Baſes. 


7 _ 


Viele | Nitrous | Marine | Viele Nitrous | Marine | 
100 Parts. andert, \Srantard. [Standard | Real. | Real. | Rel. 

. —— 

Pure Vegetable alkali - 92 | 120 1 15 82,1 88, 3 59,3 
Mineral alkali -» 143 | 171 — 127,7 136 75,19 
Volatile alkali - 227 | 327 247 | 202,6[240,4 127,25 
Lime - - | 124 258,5 104,72 110, 6190 * 
Magneſia - | 194 | 286 01.468 173,2 e 111,2 | 


19 
N 3 II. 
Of the Profertion of Baſis abſorbed by the different Acid Standards. 


2 3 —— 
wary Mineral | Volatile | 
7 100 Parts. Alkali. | Alkali. | Alkali. ] Lime. [Magneſia. 
Vitriolic acid 08,7 70 | 44 | 80,6 | 56,6 

Nitrous Acid - - -. | 83,33 58,4 30, 58 38,4 | 34,9 

Marine acid - - 87 68,5 | 40,48] 95,4 | 46,3 


TA -&- SS III. 


Of the Proportion of Baſes abſorbed by the different Real Acids. 


NIE Mineral | Volatile | 
100 Parts. Alkali. | Alkali. Alkali. | Lime. Magneſia. 


| a q 
Vitriolic Acid - - - | 121,8| 78,3 | 49,3 | 90,4 | 57,7 | 
J p | | . | 

Nitrous Acid - - - | 113,2] 73,5 | 41,2 | 52,6 | 47, 6 
| | | 
Marine Acid X 4 - | 168,6 ; 33 78,5 185 89,9 
| 


] * 4 I bo 4 


I do not pretend that theſe numbers are rigorouſly exact, 
for many decimals are omitted, to ſay nothing of inevitable 


errors, but I think them uſeful approximations. 17 
TABLE 


4 
r 
I.. 
* 
p mh 
* OY 
4 "a 
4 
4 ry * 
* 
1 
22 
* 
7. 
a © 
. « 1 
: 1 
: — 
2 5 
5 {+ 
. F 


. 9 9 N N . 1 . 2 . * b 0 ö . F . Ys 7708 * ; 
q - (2505p. RF" ' Þ * ho WERE. of + «© £2 | Re \ Y N 9 72, 
al ESTA x on LS . OO 63." FEE A e 
* 


5 Dee 8 . FR 8 . 
4 £ \ a. x : * 
7 Ne 5 1 1 * * 2 9 Wn N 
n . ͤ ²˙¹·ꝛmA ̃ ͤ i Fett * 


* 


| i” 


* * * = ö 4 > * 8 % Fa + 

i - - 

Wt Fx + : K. * 5 3 * * Far” * 1 
e e nnn Wenn Ne 


2 5 ID a e \ 
TAY. Ss if Wa l 7 
T ˙ $20 Wen SITE» 47 


93 


; - 
N 


5% 
>. 


40 
* 
4. * 
p * 
2 LE 
5: 
"= * 
* 
1 * 
"4 
* 
m _ » 
* , 
«Tt 
4 > * 
„ 
* * 
E * 
5 "LY 
8 
3 
« 4 
x 
. - 1 8 
8 * 
4 4 
a — 
k my 
7 5. 
bs * 
2 . 
* 
>. * 
41 
* 
a * 
8 
* xy 
5 2 
* 
* 
| 7 
I, — 
of * 


n 


hs. IS A N Ns 82 2 n * 
Is ** * * * 3 ar * N > ; : : 
„ BI Ne nt Ve I LS? — — * LL 

e, 


"Sf 


T7 


a 


In 


7 


L 9 
FF IV. 
Of the Proportion of Ingredients in different Salts. 
Water of on: 
100 Parts. Alkali. | cryſtalli- 
zation. Acid x. 

Tartar vitriolate - 55 — 45. equivalent to 50,49 ſtandard. 
Nitre = - 46,15] — 53,8 5 equivalent to 55,7 ſtandard. 
Salt of Sylvius - 64,2 — 35,8 equivalent to 73 ſtandard. 
Glauber's ſalt - 24,10| 41,3 5 57 ſtandard. 
Cubic Nitre - 42,35 — 57,6 5 equivalent to 78,33 ſtandard, 
Common falt - 53 — 75 equivalent to 77,33 ſtandard. 
Vitriolic ammoniac - 27,42| 10,11 6 447 ſtandard. 
Nitrous ammoniac - 24 — 76 equivalent to 78 ſtandard. 
Common ſal ammoniac| 27,62 3,39 68,49 ſtandard. 

Earth or 

| Metal. | 
Selenite-:: = = 34 23 143 ſtandard. 
Epſom . "Eds 298 50 33 ſtandard. 
| 29,37 44 26,63 containing 19,78 ſtandard. 
Vitriol of iron 5 Ty 29 38,68 containing 29,21 ſtandard. 

938 7 8 


* The acid here mentioned is ſometimes the ſtrongeſt, and ſometimes intermediate 
between the ſtrongeſt and ſtandard, but its ſtrength may always be known. by its 


rel ation to the ſtandard. 


1 
By viewing the quantity of each ſpecies of real acid taken 
up by any particular baſis, in the firſt table, it is eaſy to 
perceive that this quantity does not exactly follow the hitherto 
preſumed order of affinities between that baſis and the different 
acids, as I had ſtated it to do in a prior diſſertation. My 
former opinion was grounded, it is true, on experiments, but 
thoſe experiments themſelves were accompanied with inac- 
curacies unſuſpected not only by myſelf but by all other 
experimenters, and moreover combined with an hypotheſis relative 
to the quantity of real acid, which I have ſince found to be 
fallacious. Mr. Morveau, however, in a very maſterly diſſer- 
tation on affinities, publiſhed in the New Encyclopedie, has among 
many juſt exceptions to my theory made ſome few obſervations 
which do not appear to me to be well founded. As the remarks 
I have occaſion to make thereon are intimately connected with 
the ſubject of this paper, and tend to illuſtrate it, I hope I ſhall 
need no other apology for introducing them. 


Firſt, I mentioned on a former occafion, that, according to 
Mr. Bergman, alkalies took up more of the vitriolic than of 
the nitrous acid, and more of this than of the marine; but 
that, according to Mr. Wenzel and Dr. Plummer, this did not 
happen. Mr. Moryeau thinks this obſervation unfounded. 
The following table will enable the reader to decide. As Dr. 
Plummer was unacquainted with fixed air, and conſequently 
made no allowance for it, I ſhall omit his experiments, and in 


their room exhibit thoſe of Mr, Wiegleb, who being acquainted 
| with 
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with the opinion of Mr. Bergman, and with the method he 
propoſed for making theſe experiments, purſued that method 
exactly, with a view of aſcertaining the fact in queſtion. 


| : Ly $ 5 N i 
: By Bergman. By Wenzel. | By Wiegleb. 
Gy Vitriolic acid = | 78,5 2,63 | 101,92 | 
oo Parts | 
| Pure vegetable Nitrous acid - 64 10% "1 11848 
alkali take up = 
ar Marine acid - | 51 54,40 25,3 
180 Debes Anas acid 177 125,87 | 129,3 | 
je: aajch __ | Nitrous acid - | 135,5 166,6 I 39 
(Marine acid - I25 83,91 54.8 


a "= 


* — * * 
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HeRe it is evident that both Meſſrs. Wenzel and Wiegleb 
agree in aſſerting that both alkalies take up more of the 
nitrous than of the vitriolic acid, contrary to the aflertion of 
Bergman. Mr. Morveaw allows this as to Wenzel, but thinks 
that he was miſtaken, yet he follows exactly the method of 
Bergman. Mr. Morveau thinks that nitre and cubic nitre, when: 
barely melted, retain a conſiderable portion of water, which Mr. 
Wenzel added to the portion of acid they contain; but it is 
certain, that inſtead of loſing water in ſuch heats they loſe 
part of their acid, and conſequently this ſhould be diminithed- 
rather than increaſed. Nor does it appear that Wenzel apphed 

a lower 


1 | 


a lower heat than Bergman, and it is certain that Wiegleb 


conſtantly applied a red heat. g |} 

SECONDLY, In a paper on the attractive powers of acids, inſerted | : 
in the tranſactions of the Royal Society for 1783, I obſerved N : 
that the characteriſtic mark of /aturation conſiſted in the 3 ; 
loſs of ſome peculiar property of the ſaturating bodies, and F 
that neutralization expreſſed the ſaturation of each of the | | 
combined principles; as an inftance of the firſt I adduced ; 
the caſe of the ſaturation of an acid, which is judged to ; 


take place when it loſes the property of reddening certain 
vegetable blues, this being the teſt univerſally applied and 
admitted in this caſe. This inſtance Mr. Morveau thinks 
not ſufficiently preciſe, for in this ſenſe he thinks there 
ſhould exiſt combinations without faturation, which is repug- 
nant to the principles of affinities, and contrary to obſer- 
vation; thus, ſays he, there is a preciſe term for the com- 
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« hination of a concrete acid with water, and of a concrete 
« acid with a fluid acid, and yet the property of affecting 
colours is far from being effaced.” As to the firſt inſtance, 
I do not think that an acid can be ſaid to be ſaturated with 
water (an expreſſion indeed very unuſual) as long as it retains 


ECCCCCCCCCC C 
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its tinging property; and as to the ſecond, I confeſs I am not 
acquainted with the effects of the affinities of acids to each 


other. 
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« BuT (continues Mr. Morveau) it cannot be doubted but a 
4 mutual ſaturation takes place in cream of tartar and other 
« ſalts that take up an exceſs of acid between thoſe ſalts in 
« their neutral ſtate and that exceſs, and yet they affect Tourn- 
« ſole.” In this caſe I allow the neutral ſalts are indeed 
ſaturated and ſuperſaturated with the acid, but I am far from 
thinking that the ſuperabundant acid is ſaturated with the 
neutral ſalts; a ſure ſign that it is not ſo ſaturated is, that if 
it be duly preſented to a further quantity of the ſame neutral 
falt it will be divided between them. | 


Application of the foregoing Principles to miſcellaneous Experiments, | 


Tre determination of the quantity of ſtandard or real acid 


in mineral acids, and that of the proportion of ingredients in 


neutral ſalts, being ſubjects of great nicety, the firſt never before 


- undertaken by any, and the ſecond undertaken only by a few, 


and affording diſcordant reſults, neceſſarily inſpire diffidence, 
until the accuracy of ſome of theſe reſults be confirmed by 
collateral and general experience. To remove theſe doubts, 
by proving that my principles accommodate themſelves to the 
moſt exact experiments hitherto made, I have already quoted 
the experiments of Mr. Cavendiſh, and ſhall now produce a few 
made by Meſſrs. Berthollet, Morveau and Woulfe. 


Vor. IV. | A | MR. 
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Mx. Berthollet“ took 288 grs. of nitre and 72 of ſulphur 
after expoſing them to a ſufficient heat he found 12 grs. of 
ſulphur ſublimed, and in the retort 228 grs. of tartar vitriolate. 
He already proved in a preceding memoir t, that nitre is 
entirely decompoſed by + of its weight of ſulphur, which is 
the proportion here employed, therefore we muſt ſuppoſe that 
288 grs. of nitre contained as much alkali as 228 of tartar 
vitriolate, and no more. Now by my computation 288 grs. 


of nitre contain 132,96 of mere alkali, and 228 grs. of tartar 


vitriolate contain 125,4. So that if I am miſtaken, it is in 
attributing too much and not too little alkali to nitre, and my 
error 1s only 7,6 grs. in 288 of nitre, or 2,6 per cent. 


By Mr. Bergman's computation 288 grs. of nitre contain 
141,12 of alkali, and 228 grs. of tartar vitriolate contain only 
118,56; ſo that his error amounts to 22,56 grs. in 288 of nitre, 
or 7,8 per cent. 1 | 


I Now proceed to examine the accuracy of our reſpective 
computation of the proportion of acids in theſe two ſalts, ſtill 
taking Mr. Berthollet's experiment as the criterion. 


Ix this experiment the ſum of the ingredients was 288 +72 
=360 grs., but the ſum of the produfts was only 288+12 
=240 grs.; therefore 120 were loſt or diſſipated in air. And 

Mr. 


* Memoirs, Par. 1782, p. 603. + Mem, Par. 1781, p. 232. 


191 


Mr. Berthollet, in a prior experiment, found this air to be 


nitrous mixed with a ſmall quantity of pure air. Now by my 
computation 288 grs. of nitre contain 155,08 of nitrous acid, 
which is the ſubſtance, of which part is diſſipated in air, and 
of which part acidifies the ſulphur, and 155,08—120= 935,08, 
this then is the quantity which on my principles ſhould be taken 
up by the 60 grs. of ſulphur which are converted into vitriolic 
acid, and 60 f 35,08=95,08 ſhould be the quantity of acid that 
ſaturates the alkali of 228 grs. of tartar vitriolate ; but again, 
by my own computation 228 grs. tartar vitriolate contain 102,6 
of the ſtrongeſt acid; ſo that the difference between Mr. Ber- 
thollet's experiment and the reſult afforded by my computation 
is only 7,52 grs. in 360 of ingredients, that is only 2,09 per 
cent. By Mr. Bergman's computation 288 grs. of nitre contain 
but 95,04 of nitrous acid, which is palpably erroneous, as this 
amount does not even equal the loſs, this being 120 grs. as we 
have juſt ſeen ; befides, 228 grs. of tartar vitriolate contain by 
him 91, 2 of vitriolic acid; of this quantity, in this caſe, the 
ſulphur furniſhes 60 grs. and the remainder, that is 31,2 grs. 
(the acidifying principle) is furniſhed by the nitrous acid, all 
the reſt of the nitrous acid, viz. 60 grs. ſhould be loſt or 
diſſipated, conſequently the loſs ſhould be 60 grs. ; but by the 
experiment it amounts to 120, therefore in every point of view 
the computation is erroneous. By . this experiment it appears 
that 60 grs. ſulphur are acidified by 35 or 36 of pure air or 
100 grs. of ſulphur by 60 of pure air, forming therewith 160 
grs. of vitriolic acid. Hence 100 grs. of this acid in its ſtrongeſt 

L 2 ſtate 
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11 


Rate ſhould contain 37,5 of the acidifying principle, the remain- 
der being ſulphur; but as ſulphur is capable of different degrees 
of acidification, the limits of the quantity of pure air taken up 


by 100 grs. of it ſeem to be 50 and 60. 


Ms. Berthollet attempted to find the compoſition of vitriolic 
acid in another manner. He boiled 288 grs. of ſulphur in ſtrong 
nitrous acid; 199 grs. remained untouched, 89 only were acidi- 
fied. He diluted the whole, and dropped into the liquor the 
folution of marine baroſelenite, and thus obtained a precipitate, 
weighing after calcination 920 grs. Now according to Bergman 
this ſalt contains o, 15 of its weight of the ſtrongeſt vitriolic acid#, 
therefore 920 grs. of it contain 138. This reſult does not dif- 
fer much from the laſt, for if 100 of ſulphur afford when acidi- 
fied 160 of the ſtrongeſt acid, 89 parts ſulphur ſhould afford 142. 


The acidification then is ſomewhat lighter. 


Tus excellent chemiſt proceeded ſtill further; he endeavoured 
to find the quantity of this ſtrong acid in oil of vitriol, whoſe 
ſpecific gravity was 1,7881. With this view he poured 288 grs. 
of this acid into a folution of lead in the nitrous acid, the pre- 
cipitate exactly dried weighed 792 grs. Now according to Mr. 
Bergman vitriol of lead contains 0,28-of its weight of vitriolic 


acid when exactly dried}, therefore in this caſe 792 contained 
221,76 


Bergman, p. 420. | 
4+ 1 Berg. p. 105. It is true he elſewhere ſays it contains 0,3 of its weight of 
acid, but that is when it is dried in the heat of 212. See 2 Berg. p. 392 and 406. 
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221,76 parts of the ſtrongeſt acid, therefore 288 grs. of oil of 
vitriol, whoſe ſpecific gravity is 17881, contain 221,76 grs. of the 
ſtrongeſt acid, that is 77 per cent. I do not know at what tem- 
perature: the ſpecific gravity was taken, but ſhall ſuppoſe it to be 
at 15* of. Reaumur, as is very uſual in France, that is 65,*75 of 
Farenheit, its ſpecific gravity would then be 1,7917, at the 
temperature of 60*, for which my table was formed, and conſe- 
quently ſhould contain 83,6 grs. of ſtandard. Now 77 grs. of the 
ſtrongeſt acid are equivalent to 86,4 ſtandard, for 82.92::77.86,4, 
therefore the difference of Mr. Berthollet's reſult and that afforded. 
by my table is only 2,8 grs. and if the chance of an error 
in both our reſults be equal, the difference will be only 


1,4 gr. 8 


* 


I MusT not diſſemble however that there is an experiment of 
Mr. Morveau's totally irreconcileable with my table“: He took 
58 grs. of vitriolic acid, whoſe ſpecific gravity in the temperature 
of 8,5, of Reaumur, equal c1*,12 of Farenheit, was 1,841, and 
dropped into it a ſolution of acetous baroſelinite; he found the 
precipitate, after calcination in a red heat for half an hour, to 
weigh only 110,3 grs. which according to Bergman indicates 16,54 
of the ſtrongeſt vitriolie acid in the 58 grs. of the oil of vitriol; 
and if 58 contain but 16,54, 100 grs. of this oil of vitriol 
ſhould contain but 28,5 of the ſtrongeſt acid, or 32 of. 
ſtandard. | 


* 


TUI S- 


* Encycloped. p. 592. 


1 


1 F - : . "68> $ 1 * ä * : wes 'o» £ bs * K N r 2 n r q g i . N S * ö * 
5 * N n 6 N 1 5 e 9 b "CER, 0 4 N y = — TIES?! £1 SY. 5 2 ad 8 7 4 F 1 1 L Fa ON 3 5 4s. 4 0 3 sf a es 8 — 2 22 N TY >, ö x f wc and * 5 4 4 wa 'Y a g a : 
lb 3 . * ee 7 2 „ 9 + Ws K 2 3 D * . Iu 4 ö 5 ; a W LY *. me F l , 254 4 SY 2 pe iy re . 4 IH * 8 2 N 4 # Ss 2 wa — * * Woe Sas (0) 5 * > 22 R > > CO ERR SPE F. as F p C 
r * 8 e OR EST , es 1 3 A 0 . p N x * s P , * , * * Wo. © oe A IS WY 7 S : * I e — 3 
5 7 F. e OO 4 . * * 5 i p 3 » * cv 3 C I vv r 
$ + [TEE Fe? ie 9 I 2 Pp, AT, * FO = N * 1 z Y £ * * * * 6, 5 9 r — Sees. e — 2 2% 20v io 1 " 
2 35 — 6 SIRE 8 2 7— 1 r 1 8. v% „ - A Iu TEL IF Tom. 1 * F 06. 4 * * 8 8 < N - — n 2 0 * < 8 2 i. * 8 $.- + A 4 1 K — & A 8 — — x & "1 a4" x 3 - 3 
88 r 123 x EC ef 1 . 8 mY — n "Wo 1 NN * . * lee = SINE. ne FINE bb Fa OS t v WEIS 3 Ow Bee >, s 1 c 04, MEE." 3 EARS. . MES. n r 2 2 7 Wu Pat he EE S55% oo SS. LEO CL: e 3 n 0 - EARL , - — 
9 * N 8 N FEE ERR, Ao T . een nnn 0 n r en W WE < Ea x n 235, TRIO SIE IE Ro OO. CEE on CSE IR SY Rr K F Ly nn by LS "I 1 SS 
. - . * n E * — eren Wa" * n r n oy 222 os) VIAL WP ae r F 1 C * r N Me TIS rene 3 * "oe 127 RY * Y 
5 5 4 . e 4 6 * * 8 K - TT N G A n Ry a 2 X * p . 
, b a N v 


I p * ©" a hs 2 
WES EF. 


11 


Nate ſhould contain 3), 5 of the acidifying principle, the remain- 
der being ſulphur; but as ſulphur is capable of different degrees 
of acidification, the limits of the quantity of pure air taken up 


by 100 grs. of it ſeem to be 50 and 60. 


Ms. Berthollet attempted to find the compoſition of vitriolic 
acid in another manner. He boiled 288 grs. of ſulphur in ſtrong 
nitrous acid ; 199 grs. remained untouched, 89 only were acidi- 
fied. He diluted the whole, and dropped into the liquor the 
folution of marine baroſelenite, and thus obtained a precipitate, 
_ weighing after calcination 920 grs. Now according to Bergman 
this ſalt contains o, 15 of its weight of the ſtrongeſt vitriolic acid#, 
therefore 920 grs. of it contain 138. This reſult does not dif- 
fer much from the laſt, for if 100 of ſulphur afford when acidi- 
fied 160 of the ſtrongeſt acid, 89 parts ſulphur ſhould afford 142. 
The acidification then 1s ſomewhnt ſlighter. 


Tris excellent chemiſt . ſill further; he endeavoured 
to find the quantity of this ſtrong. acid in oil of vitriol, whoſe 
ſpecific gravity was 1,7881. With this view he poured 288 grs. 
of this acid into a folution of lead in the nitrous acid, the pre- 
cipitate exactly dried weighed 792 .grs. Now according to Mr. 
Bergman vitriol of lead contains o, 28 of its weight of vitriolic 
acid when exactly dried}, therefore in this caſe 792 contained 

221,76 


* Bergman, p. 420. 
$ Berg- p. 105. It is true he elſewhere ſays it contains o, 3 of its EAR of 
acid, but that is when it is dried in the heat of 212%. See 2 Berg. p. 392 and 406. 


E 8 7 


221,70 parts of the ſtrongeſt acid, therefore 288 grs. of oil of 
vitriol, whoſe ſpecific gravity. is 1,7881, contain 221,76 grs. of the 
ſtrongeſt acid, that is 77 per cent. I do not know at what tem- 
perature: the ſpecific gravity was taken, but ſhall ſuppoſe it to be 
at 15* of Reaumur, as is very uſual in France, that is 65,5 of 
Farenheit, its ſpecific gravity would then be 1,791), at the 
temperature of 60, for which my table was formed, and conſe- 
quently ſhould contain 83, 6 grs. of ſtandard. Now 77 grs. of the 
ſtrongeſt acid are equivalent to 86, 4 ſtandard, for 82.92:: 77.86, 4, 
therefore the difference of Mr. Berthollet's reſult and that afforded 
by my table is only 2,8 grs. and if the chance of an error 
in both our reſults be qu, the difference will be only. 


I,4 gr. 


I MusT not diſſemble however that there is an experiment of. 
Mr. Morveau's totally irreconcileable with my table#.: He took 
58 grs. of vitriolic acid, whoſe ſpecific gravity in the temperature 
of 8,5, of Reaumur, equal 51% 12 of Farenheit, was 1,841, and 
dropped into it a ſolution of acetous baroſelinite; he found the 
precipitate, after calcination in a red heat for half an hour, to 
weigh only 110, 3 grs. which according to Bergman indicates 16,54 
of the ſtrongeſt vitriolie acid in the 58 grs. of the oil of vitriol; 
and if 58. contain. but 16,54, 100 grs. of this oil of vitriol 
ſhould contain but 28,5 of the Rong acid, or 32 of, 


ſtandard. 
TUI L- 
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Tuts experiment I make bold to fay is fallacions, for the acid 
whoſe denſity at 51* was 1,841 ſhould have diminifhed only to 
1,836 in the temperature of 60, and 100 grs. of it ſhould then 
contain 87,5 ſtandard, or 77,99 of the ſtrongeſt acid. The con- 
cluſion from this experiment is therefore not only incompatible 
with my own but with that of Mr. Berthollet juſt mentioned, 
and I believe the cauſe of this miſtake lay in his having poured 
the barytic ſolution into the acid inftead of pouring the acid 
into the barytic ſolution, as Mr. Berthollet had done in preci- 
pitating the ſolution of lead, or not applying a ſufficiency of acet- 


ous. batolcmnite: 


Tae next inſtance I ſhall produce, of the agreement of my 
principles with the moſt exact experiments, is the decompoſition 
of common falt with the reſulting products, as accurately executed 
as ingeniouſſy contrived: by that moſt ſkilful manipulator and 
ſcientific chemiſt Mr. Woulfe, in the Philoſophical Tranſactions 
for the year 1767. In his third experiment he employed 14 Ibs. 
avoirdupois of common ſalt and 14 ths. of oil of vitriol, which 
had been previouſly diluted*with' ) Is. of water, and diſtilling 
the mixture with a gentle heat, gradually 1ncreafed, he obtained, 
in the immediate receiver denoted in his plate by the letter C, 
rrIb. 1002. of fpirit of falt, and found the more diſtant re- 
 ceivers or bottles containing water deſtined to condenſe the more 
volatile fumes to have increaſed in weight 31b. 1002. and the 
reſiduum in the retort to have weighed 19 lbs. 40z. all avoirdu- 


pois weight. 
Thus 


1 } 


Thus - Ingredients employed... Products obtained. 

| ed:1ctib | il u. Ibs. oz. 
Oil of vitriol - 14 | Spirit of falt in the receiver C 11 10 
Common falt 14 | Condenſed vapours of do. in bottles a 


Water 7 | Refiduum in the retort:— 19 4 
Te >. 34 | F 
Fred 8 

3s. 0 


| _ 


Hence it is plain that 7 lbs. of water were diſperſed among 
all the products. 


To diſcover the relative ſtrength of the marine acid in the dif- 
ferent receivers Th Woulfe made the following Wr i 

Fixsr, 4 ounces of oil ol vitriol, whoſe 8 was to that of 
water as 24 to 13, faturated 1 Ib. 1002. 7 drs. 11566 grs. of a 
fixed alkaline ſolution, which ſerved as a teſt, and which J ſup- 
poſed to have been formed of . al. | 


83 4 a the dpi of fa in the N ſa- 
turated 12,5 of that alkaline ſolution. 


THIRDLY, 4 ounces of the n vapours, that is, a quan- 


tity of water which contained ſo much condenſed vapour, ſatu- 
rated 38 ounces of the alkaline ſolution. | 


FoUuRTHLY. 


L  ] 


Fovxrurr, To diſcover the proportion of vitriolic acid carried 
over with the marine in his different receivers, he ſaturated 4 
ounces of _—_ produdh with a taking up the undiſſolved 


part with di, 
of the ſpirit of falt' in the | receiver 0 afforded balf x an ounce and 


24 grs. of dried ſelenite, but the bottles (or more diſtant receivers) 


contained none. 


— — — — — 


TM $0 2. 


> 


I musT firſt premiſe that the ſpecific gravity of the oil of 


vitriol employed in decompoſing the common , ſalt is not men- 


tioned ; ſince it is not, I muſt ſuppoſe it to be the ſame as that 
he employed in ſaturating the alkaline ſolution, whoſe weight 


being to that of water as 24 to 1 3, its ſpecific gravity, if taken 


at 60*, was 1 845 1, which indicates by my table 88.3 per cent. 


ſtandard, 3 
f 32 grs. 
Conſequently four ounces Avoirdupois - - STO 


Contained of ſtandard acid 1750Xx 0,883 - — I545 
And ſince 100 parts pure vegetable alkali take up - 
92 of the vitriolic ſtandard, the quantity of al- 
kali requiſite to take up f 545 of nene n 5 
is © 5 5 40 + e 
Therefore 11566 of the alkaline Wie n 7 
by this acid, contained of mere alkali = 1680 
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— 0 
Again, 4 ounces of the ſpirit of falt contain- 
ed in the receiver C afforded 242,7 grs. 
of ſelenite; and fince 100 grs. ſelenite 
contain 43 of ſtandard vitriolic acid, 242,7 
contain - — - - I 04. 
Conſequently the 111b. 10 oz. of ſpirit of 
ſalt in the receiver C =186 ounces, con- 
tained of vitriohc ſtandard - - 4852 
141bs. of oil vitriol contained 14x 57000 - =98000 
And fince 100 grs. of it contained 88,3 
ſtandarg, 98000 grs. of it muſt contain 
of ſtandard - - - — 86534 
Deduct the quantity of ſtandard that paſſed 
into the receiver C - - - =4852 
There remained in the retort « — 81682 
Again, the quantity of common ſalt was 14 
pound, equal to - - 98 ooo 
And as 100 grs. common ſalt contain 53 of 
mineral alkali, the quantity of mineral 
alkali in this experiment was 98000 X 0,5 3, | 
equal to - - . 51940 
To which, adding the ſtandard vitriolic acid 
left in the retort, we have 5940 * 81682 
equal the reſiduum, equal 1384742 19 12,5 
Vor. IV. M Which 
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Which differs from Mr. Woulfe's reſult by 8,5 ounces in 
exceſs, which difterence may be owing to his having uſed an 
oil of vitriol weaker than I fuppoſed, and conſequently contain- 
ing leſs ſtandard, and to his uſing a common falt not perfectly 
pure, but containing marine Epfom, whereas my calculation 
is grounded on the ſuppoſition of its being perfectly pure. 
And laſtly, he takes no notice of any fraction of a pound leſs 
than an ounce ; and when all the calculations here employed are 
conſidered the difference of 8 in 308 oz. will appear inconſi- 


derable. 


grs. 
Further, ſince 100 parts pure mineral alkali take up 143 
of the vitriolic ſtandard, 51940 ſhould take up - 74274 
And deducting this from 81682 in the retort, we find 
an exceſs of TOO Mg - - 7408 


In effect, though Mr. Woulfe ſays nothing of the 
ſtate of the reſiduum, yet Mr. Baumé, who uſes 
the ſame proportion of ingredients, obſerves there 
is always an exceſs of vitriolic acid left in the 


retort. 


- 


I now proceed to examine the quantity of marine acid 
produced: Since 11566 prs. of the alkaline ſolution 
contained (as already ſaid) 1680 of mere alkali, 


12,5 0z. (= 5468,75 grs.) contained - - 794,35 


This 
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This therefore would have been the quantity of pure 
vegetable alkali, ſaturated by 4 ounces of the marine 
acid contained in the receiver C, had it not been 
mixed with vitriolic acid; but we have already ſeen 
that theſe 4 ounces contained 104 grs. of the vitrio- 
lic flandard ; and ſince 100 parts vitriolic ſtandard 
take 108, of mere vegetable alkali, 104 grs. of this 
ſtandard thould take — - - : 

Conſequently there remained to take up the marine 
acid only 794,35—113,04 - - — 

And ſince 100 grs. pure vegetable alkali require to 
ſaturate them 59,3 of the {ſtrongeſt or real marine 

acid, 681 require - - - — 

Therefore 4 ounces of the ſpirit of falt in the receiver 
C contained 404 grs. of the ſtrongeſt marine acid; but 
the receiver C contains in all 11 Ib. 10 0z.=186 oz. 
of this ſpirit of ſalt; and ſince 4 ounces contained 
404, 186 Oz. muſt have contained = = 


Again, the 4 ounces of condenſed vapors, that 1s to 
ſay as much water as contained 4 ounces of thoſe 
vapors, ſaturated 38 of the alkaline ſolution, which 
38 ounces mult, from what has been above ſaid, 


have contained of pure alkali - - 
And ſince 100 grs. mere alkali take 59, 3 of the 
ſtrongeſt marine acid, 2414 mult have taken - 
M 3 


ers. 


I 13,04 


=681,31 


404 


18786 
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But the whole quantity of condenſed vapors was 58 
ounces ; and ſince 4 ounces contained 1631 grs. of 
mere acid, 58 ounces muſt contain — - 
Hence the whole quantity of real acid was 18786+23649, 
equal - — — - 
Now by my computation 141bs. of common ſalt 
= 98000 grs. ſhould contain of acid - - 


For 100 contains 47. Difference = - 
Then the loſs is 3626 grs. ; but, per Mr. Woulfe, the 


Difference between Mr. Woulfe's experiment and my 
theor * aw _ - = = — 


gs. 


23649 


42434 


46060 


223626 
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CHEMICAL COMMUNICATIONS and ENQUIRIES. 


By ROBERT PERCEVAL, M. D. and M. R. I. A. 


Marine Acid. 


F OUR pounds of decrepitated ſalt were decompoſed by two Read Nov. 


pounds of vitriolic acid (ſp. gr. 1, 845) diluted with the ſame 


weight of water. By means of a tubulated receiver, the product 
was divided into three portions, the two firſt conſiſting each of 
12 ounce meaſures, the laſt of 10. The ſpecific gravity of theſe 
portions was as follows : | 


1ſt portion CCC 
2d - - 1,119 
8 — — 1,191 


On repeating the experiment, the reſult turned out ſomewhat 


different, the iſt and 2d portions being both ſtronger ; this pro- 
bably depended on the heat having been more moderate in the 
latter experiment, in conſequence of which leſs marine acid air 
was loſt than in the former. 


Specific 


6, 1790. 
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Specifie gravity, 1ſt portion 1,193 
| 2d _ 3 151 26 . 


Tun general concluſion is however the ſame, FRY that what 
firſt and laſt comes over in diſtillation is ftronger than the inter- 
mediate portion, and this concluſion is confirmed by the reſult of 
two other experiments, the details of which, as E thoſe 
deſcribed, need not be recited. 


As marine acid air is more volatile than water, we find no diffi- 
culty in conceiving how the firſt portion of acid may be the 
moſt ſaturated; why the laſt portion ſnould be ſtronger than the 
intermediate is not ſo obviouſſy to be accounted for; perhaps, 
towards the latter end of the proceſs, the vitriolic acid acts on 
the ſalt in a more concentrated ſtate. At firſt, I imagined that 
part of this acid paſſed in diſtillation, in conſequence of the in- 
creaſed heat, but on examining the laſt portions with a ſohation | 
of nitrated terra ponderoſa, found that no precipitate was pro- 
duced but what was eaſily rediſſolved in diſtilled water, and 
which therefore I concluded did not indicate the preſence of 
vitriolic acid“. 


Nitrous 


'* On adding a ſolution of nitrated terra ponderoſa'to pure and/ ſtrong nitrbus or 
marine acid, I have obſerved an eaſily ſoluble [precipitate th be produced. Q. Is this 
an carthly ſalt with exceſs · of acid, or does the acid deprive the ſalt of the water of 
its ſolution ? | TR 1 


41 5 


1 1] 


b Nitrous Acid. 


IN the diſtillation of nitrous acid, as in that of marine, the firſt 
portion is the heavieſt, but, as the difſlillation advances, the ſpe- 
- cific gravity of the products appears uniformly to diminiſh. Two 

pounds of nitre were decompoſed by one of concentrated vitriolic 
acid; the product was divided into three portions, the two firſt 


conſiſting of 3 ounce meaſures each, the laſt of 21; their ſpecific 
gravities were as follow, 


3 5 1,494 
2 8 ky 1,485 
3 828 1,442 


As the vitriolic acid in this proceſs is always-in its moſt con- 
- centrated ſtate, the cauſe on which the increaſed ſpecific gravity 


of the laſt portion of marine acid ſeems to depend cannot here 
operate. | 


N olatile Alhalr. 


Ix diſtilling cauſtic volatile alkali, the firſt portions that paſs in 

- diſtillation have the leaſt ſpecific gravity. In the proceſs for 
cauſtic volatile alkali, according to the Edinburgh Diſpenſatory, the 
firſt product, amounting to 1 lb. 100 grs. was found to be ,936 

at the temperature 58; the ſecond product, weighing 1 lb. 1030 grs. 
| 1; at 
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at the ſame temperature, was ,960. - Volatile alkali is always 


lighter than water, when perfectly cauſtic*®. Alkaline air, as well 
as marine acid air, from its extreme volatility, ſeems diſpoſed to 
unite moſt copioufly with the firſt portions of water. That theſe 
become lighter by uniting with it ſeems to depend on the 


elaſticity of the alkaline air, which the attractive force tht 


unites it to water is n of entirely repreſſing. 


Vitriolic a 


Ws are informed by the moſt reſpeQable authorities that vi- 
triolic acid has been obtained ſo ſtrong as to be more than twice 
as heavy as water, but by what proceſs I remain ignorant. I have, 
though perhaps miſtakenly, ſuſpected that ſuch acid was not 
pure, but owed its great weight to ſelenite, vitriolated lead or vitri- 


olated alkali, which it contained. I found the ſpecific gravity of com- 


mon vitriolic acid increaſed from 1.845 to 1,892, by diſſolving 
in 9 ounce meaſures of it 960 grs. of vitriolated vegetable alkali. 


Six pounds of common vitriolic acid (ſp. gr. 1,842) were diſtilled 


until 3134 grs. came over; hat remained was concentrated to 1,849. 


Four pounds of this concentrated acid were heated until the bottom 
of the retort and the liquor itſelf appeared red, and were expoſed to 


this heat for above half an 1 during which time copious 
** 


, 


* This is not the caſe with the aerated volatile alkali; this liquor, obtained accord- 
ing to the ſame diſpenſatory, was found, in two experiments, to be 1,042. 
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9 1 
' white ſuffocating fumes paſſed in great abundance ; what remained 
in the retort weighed 2 Ibs. 1840 grs. and was concentrated to 
1,852. What came over appeared to be as ſtrong as what was at 
firſt put into the retort. In theſe and other ſimilar experiments, 
as is well obſerved by Mr. Kirwan, the acid in the retort depoſits a 
quantity of white powder, which appears to be gypſeous ; this it 
lets fall in fill greater quantity when diluted with water. What 
paſſed over in the laſt mentioned experiment, although very 
ſtrong, was found to remain clear after dilution. Willing there- 
fore to try what degree of concentration this pure acid would 
admit, I ſubjected it, together with the N of many ſimilar 
proceſſes, to the action of a ſtrong fire. 


Theſe products weighed + - - K 40380 
Came over 8 - £a 
Remained 1n retort - dim - 
Loſt in vapour = - a 
Temperature 50. 888 gravity of what came over 
8 = - „1 


Specific gravity of what remained in retort, and 
which bore dilution with diſtilled water without 


having its tranſparency in the leaſt diſturbed, was - 1,846 


* 


— 


Vol. IV. 


* 
9 
3 
» 
* 
* 
: I — ; | 
_ 
2 
* — 
= a ' 
"© _—. 
- 
| | 5 Sa 
* d 
1 Z 
* 
4 
_ 
* 
— 
” 
K c 
x * 
, — 
. . | 
. * . 
| = 
a | | 
| | U ; 45 0 9 
7 4 t - 
1 \ - v; 7 
: RY | | | | | | 
. — WF” : ; 
4 a - 1 
— 
= 4 : 
* 
| > 
— _ : | 
+} 11 85 
o | . 4 | | 
oy Py S301 
8 * kn d * F 
. i . 
= 
- | | 
» 8 | 
P 7 ” x - ys 
. . 1 « © q 3 3 1 
14 % $ - 
A _ 5 
& 4 - 2 
4 0 4 is 0 5 
4 ol J 
— F a * o p 
o 
= = 
- © > \ "&# 1 4s . 
* . RY | 
% x : 
” * 
0 1 £ X 4 - 4 g Pr | 
. , 
* 1 : ju « 2 > 77 4 
— 4 1 
N . A bus 
n a 3 3 : : \ 
: 0 © 4 
* o «4 * 
— . | 
- - 6 | 
= = ö 
1 ' | F | 
7 * * * 4 3 * + 7 
Lo * a - > \ = 
* * % 3 3 : 4 p 5 4 
: ? - a 4 * 5 
= | 
* 1 * - * 3 " * d . x 
, * g 
— 4 + 4 
—- a R > & < * . 
.- % Y 
_ - : 9 * ” 7 
5 » 4 * N 
LA | 
* 
A | 
L G \ N 9 4 
KS . \ + g n 4s © CARES 
. | 1 ; | 
5 * - | 
” - 
. Me - # 
- . * « : , — bo 
3 —— - . < 2 
* « 
- , - : 6 
; - 
0 a © "+08 
1 — 
1 = 
n | 
CE | : | | 
- = 7 
1 by * 
: = " g 
o b | * 
50 8 wt - 
. 6 . 
TI _ * ” 3 : * . 8 3% 
* 1 , * * — 1 * 
= = * * * 
7 Py 
= 
_ = ; > 
” _- 
- 
b 1 : 
7 — 
- | | 
— * 1 
„ 
* 
| vv 
3 — 
3 Py 
1 
; * 4 — #4 = 
75 | | | 
a f 
x | 
| F — * : 
” | | | | 
\ | 
TY , 4 
3 : | 
* | | 
4 - 
| ; a | 4 
= : 
BP . : | 85 ; 
a - ; | 
; F 5 * 8 
9 +3 a 
L — - 3 *% : 7 4 4 1 + ; 
| F 4 ; 0 
3 
4 * A < 
* N : 
» — . a 
0 Sag 8 f 
. - Z 1 : 
- 
. | a | 
1 1 
> © * 4 : b - 
x - nd; 1 7 4 } 
. 2 o $ #. a. : 1 * g F. | - 
| 8 2 8 * 4 
* 8 1 . 5 : 7 : 
3 -4 +, 
5 » \ * 
4 5 - | 
"a 


- * 55 
7 - 
= = , 2 
4 . | 
7 ö 
: | ö F © 2 1 % a x P * 2 
| | RW 75 £3 p 
E | | 
| o 
4 4 | a c | 
| 5 * 
. * F 
: - 
i | h 
al g 4 : : | 
3 4 , | 
| : 
| 9 
N 2 - | 
- | | 
| o 
* 4 N ö 
F * _ a 
- ; | | 
A.” 
"- Y 
4 M 
ny | 
* : 
: hy 
n 
= 
* 
- 
4 4 | 
* 
* # 1 8 
oo TT, 
a = 
* 
. 
* 
= 


. 

— — at 2 * 
Am, 1 e 9 * 
1 Wal; * 
W 
nr 2 Q 


3 . 
1 i 4 
YE,» 4 
SER : 
a * - - a 
* * * , U 
* = 2 0 
Jr ID . 5A 
A 3 2 
- <1 . 
GAL R : 
1 
* 
. * 0 
4 5 
_ 
a . 
* 
0 
** 
g Ss 
: A 
. * 
a, 
- 
— 
8 


* 
— UT — 


* _ 
4 
1 

. 3 4 
f * 1 - 
"Y 

"3 4 l * 

fo 


» 4 


* 
* 1 


UL l 


Wl | 


| 


l 


Yo commu 


Ih 


wr 4 4 r 


2 


* 


ww 


* DS 2 3 
1 — ” + I Hp „ ww. cz vm * * 
1 R " * aa ___ 0 — — — rr — 2 3 
> _ 


* Account of a "CHAMBER LAMP FURNACE. 522 
1 _ROVERT PERCEVAL, M. D. and M. K. A 
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Ti chamber lamp bas of which a figure is l Read March. 


I hat found convenient in many chemical experiments: It 


conkiſts* of a cyhadrical body, 4x inches diameter and” 9 high, 
(4 Fig. 2.) ſurmounted by a laboratory (or ſpace for containing 
veſſels) which is à hollow truncated cone, 6 inches wide at top 
and 4} at bottom (6, Fig 2.) . Its conical ſhape adapts i it to veſſels 
of different ſizes! To the inſide of the laboratory are riveted 
fix tubes 2ths of an inch diameter, (c, c, Fig. 2.) on which the veſſel 

reſts, ſo that ſpace ſufficient for the paſſage af heated air is inter- 


poſed between it and the infide of the laboratory. To three of 


thoſe tubes the iron ſpikes marked A in figure the ſecond, are 
firted, which may be introduced into them occafionally. The 


converging extremities of theſe form a ſupport for veſlels, the 


bottoms of which are leſs than 4x inches in diameter. In 
-one of theſe tubes, whilſt the lamp is buraing, 1s placed the ſmall 
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— pipe a, Fig. 3, which communicating with the reſervoir 6, ſap- 


plies cil gradually to the lamp, through an aperture contrived 
for that purpoſe. The lamp, which is contained in the body of 
the furnace, is made according to Argand's conſtruction, with an 
oil ciſtern, which is an hollew cylinder. The diameter of the 
. wick-holder, in the clear, is one inch and. fths; the diameter of 
the circular air aperture within (A, Fig. 1.) is one inch and zths. 
The lamp is ſupported by two croſs ſtays, (a, Fig. 1.) which are 
fixed to the top of the tube 6, Fig. 1. This tube riſes and falls 
on the ſtem 4, and is fixed at different - heights by means of che 
| ſpring catch c, Fig. 1, which paſſing through the holes þ B, valles 
into correſponding holes of the ſtem. The tube, in riſing and 
falling, carries with it the lamp, which, by this means, may be 
ſupported at different diſtances from the veſſels in the labora- 
tory. The furnace itſelf anſwers the purpoſe of a chimney to 
the lamp. In the body of the furnace is an opening (d. Fig. 2.) 
for trimming the lamp; this may be cloſed by a flide. When 
this is cloſed, the heat of the lamp is conſiderably increaſed, for 
reaſons too obvious to be inſiſted upon. The bottom of the lamp, 
to make it more ſteady, is loaded with lead. 


1 was employed in making ſome experiments with this lamp, 
aſſiſted by my ingenious friend Mr. Healy, when he ſuggeſted that 
the heat produced by it would probably. be greater if the internal 
air aperture of the wick-holder were diminiſhed. This conjecture 
I thought probable, as, in the ſtate of the lamp which I have de- 
ſcribed, the central air was ſo far removed from the flame as not 
to be heated conſiderably by it, and this, we imagined, might 
counterbalance any advantage which might reſult from the more 

liberal 
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liberal ſupply of air to the flame. To determine whether this 
was really the caſe, we cauſed a ſtopper to be made half an inch 


in diameter, which, fitting into the central aperture with a ſpring, 
left a circular opening ths of an inch wide for the paſſage of air. 


Wr then obſerved with a thermometer and ſtop-watch at what 
rate mercury contained in a glaſs ſolution bottle, which was placed 
in the laboratory, acquired temperature, firſt, when the ſtopper 
| was not employed, and, afterwards, when it was. The bottom of 

Weſſel was one inch and 3 3ths diſtant from the edge of the 


wick-holder. 


| Tas reſult of theſe obſervations is contained in the following 
table. At the beginning of obſervation the thermometer n 
in the mercury ſtood at 1 13,5. 


Without ſtopper. 


938 3 | Increments of 
Minutes of obſervation. _ Temperatures. ; Temperature in a minute. 

1 e 1496" 33's - 30 

2 FT 323 898 

3 — - 203 2 — 29 

8 — 1 28 

8 256 H 258142, f in 5˙ 


* 
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The ſtopper was now put in. l 
1638 - 1 © fs 36 0 
7 * e 
8 — © 409, 5 ba 54.5 | 
9 - F 
10 — - 500 — 42 


Ir is obvious that the effect of the ſtopper in increaſing the 
heat muſt have been conſiderable, as, from the former part of the 


obſervation, it appears, that as the temperature of mercury en- 


creaſes, the increments of its temperature in a given time (circum- 
ſtances remaining the ſame) diminiſh. Yet the ſum of the incre- 
ments im the laſt five minutes conſiderably exceeds the ſum of the 


increments in the firſt. We now wiſhed to try the effect of dimi- 


niſhing ſtill farther the internal air aperture of the wick-holder, 
and for this purpoſe adapted to the ſtopper a ring, which encreaſed 
its diameter to ths of an inch, and conſequently diminiſhed the 


width of the circular opening for air to ths of an inch. 


| Tux following table will ſhew the effect of this alteration. In 
this experiment the lamp burned leſs briſkly than in the former. 
' The 


* The increment of temperature in the 6th minute was diminiſhed by lowering 
the Lide for the admiſſion of the ſtopper. | | 
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Tux temperature of the mercury at the beginning of obſervation 
was 113,5. 


Without ſtopper. 
| . _  Increments of 
Minutes of obſervation, Temperatures, „ Temperature in a minute. 
T by 5 135 5 21,5 
2 N 1 8 - 22,5 
3 $$ ba 177 2 19,5 : 
4 — - I96 -=- 3 
1 213 - 9 99,5 in 50. 
The enlarged ſtopper was now put in. : 
6 5 e e eee 
7 — - 3 - — 82 , 
© Main . e 
3 * en 
. — 524 — 56—311 in $9, 
As the proportion of 311 to 99,5 is much greater than of 244 
to 142,5, the enlarged ſtopper appeared to have conſiderable ad- 
vantage in encreaſing the heat. 
The comparative effect of the two ſtoppers was determined 
by another trial, as is expreſſed in the following tables. 
b Lamp with enlarged ſtopper. 
T ture of mercury 125. | 
8 8 5 Increments of 
Minutes of obſervation. Temperatures. . Temperature in a minute. 
I 3 . 175 7 50 
)%)%%%CCͤAAAAAA0AVo eee, . 4 
3 gi - 274 2 | 46 ; | | 
| | — 149 in 3*. 
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Tavs it appears, that, in lamps made on this conſtruction, the 
internal aperture for air may be conſiderably diminiſhed with advan- 
ge. What is the moſt advantageous opening I have not had 
leiſure to determine. It is probable it would not bear to be 
' diminiſhed much more than in the experiment laſt recited. 
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Extratt of a LETTER from the Reverend CHARLES 
PERCEVAL to ROBERT PERCEVAL, A D. and 


. R. I. A. 


Dear Doc ron, 


In my way from the county of Cork to this city, I had curioſity N Dec. 
to go into the charter-ſchool at Dunkerrin, in the King's county, 4, 1790. 


to ſee what condition the ſchool was in, and how it was taken 
care of. Among the children I met one, whoſe caſe appeared 
ſingular, and a matter of curiofity, I therefore communicate it 
to you, if perchance you ſhould think it worthy the attention of 
the Royal Iriſh Academy. ; 


Jane Bey, a girl aged eleven years or thereabouts, low in 
ſtature, is of an healthy appearance and ſtrong make; her eyes 
are conſtructed in an extraordinary manner ; their motion, 1n- 
ſtead of a regular horizontal one, from left to right, and vice 
verſa, is tremulous in all directions, and partly perpendicular, 
with a prominent motion of the globe of the eye : what lateral 
motion the eye is capable of is ſhort, interrupted, and gives 
that organ the appearance of being bound by ligaments, from 

TY L. IV. 688 which 
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A -— which it ſtruggles to get free, The child cannot eaſily look 
DE upwards, or ſee any object placed above her eyes; and when 
ſhe reads, which ſhe does without any heſitation or difficulty, 
ſhe reads perpendicularly from the bottom upwards, and holds 
the; book accordingly. The whole globe of the eye is of a 
| reddiſh caſt, the white is ſtreaked with ſtriæ of a fainter red; 
| Fic the iris is of an uniform deep red approaching to brown; both 
huer eyes are weak and watery, and, when turned from the 
light, glow with a more fiery and vivid colour than when ex- 
poſed to it. Though the reads very well, ſhe cannot write, 
neither do I find that ſhe can work, knit or ſpin. She ſeems 
poſſeſſed of a moderate plain underſtanding, and anfwered very 
well in the Church Catechiſm and Doctor Mann's Expoſition of 
it. She has remarkably fine hair, of the colour of flax, 
but conſiderably whiter. The miſtreſs of the ſchool informed 
me that the child was ſent to her from a_ nurſery in the county. 
of Longford in the North of Ireland. I was not informed 
whether any more of her family had theſe peculiarities, but 
mean to make the enquiry when I next happen to travel through 
that part of the * where the girl is, and ſhall let you 
know ; 


Is the 7 communication affords matter of T peculation or 
literary amuſement to any, it will give great pleaſure to, 


Der Doctor, 


'F 


Your moſt cute brother, 


CHARLES PERCEVAL. 


— ng 
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DESCRIPTION of PORTABLE BAROMETER 


By the Reverend GILBERT AUSTIN, A. M. and M. R. I. A 


T HE barometer, in che hands of modern philoſophers, by the Read Dec. 


remarkable facility and ſucceſs with which it has been applied 
to the meaſurement of heights, ſeems to have acquired a new 
property, and to have obtained a higher degree of eſtimation 
among the learned. It has therefore been thought worthy of 
every cultivation that might render it more perfect or conve- 
nient, and every attempt to improve it has been favourably 
received. | 


Tux inſtrument, in its moſt ſimple form, is moſt accurate, but 
not portable. To retain its ſimplicity, therefore, and render 
it portable and eaſy in the application, appears the proper object 
of improvement. 


In the beſt modern inſtruments of this kind a confiderable 


degree of accuracy has been attained, but their conſtruction is 


, | Q 2a . not 
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not ſufficiently ſimple. They are, therefore, difficult to execute, 
hard to keep in repair, and conſequently too expenſive to ſerve 
the advancement of knowledge as extenſively as might be wiſhed. 
I might alſo add that the difficulty of adjuſting them correctly 
renders the obſervations more uncertain than * might be 
were the inſtrument leſs complex. | 


As a ſmall attempt towards the improvement of this inſtru- 
ment, I beg leave to offer to the Academy the following deſcrip- 
tion of a portable barometer of more ſimple conſtruction. 


Tux beſt barometers of the modern conſtruction are furniſhed 
with floating gages, in order to aſcertain the proper height of 
the mercury in the baſon, from the ſurface of which the ſcale 
commences. In the barometer now offered to the Academy this 
end is more fimply decompliſhed by making a hole in the 
fide of the baſon at a proper height, ſo that it cannot at any 
time, when hanging perpendicular, contain more mercury than 
will exactly riſe to the ſtandard level. This will be beſt under- 
ftood by the general deſcription, Fig. 1. 


THE body of the barometer conſiſts of an upper box a, and a 
lower 6. In the upper box is the baſon of mercury f; in which 
the tube c with its attached thermometer are immerſed. The 
baſon communicates with a bag e (which hangs in the lower 
box, and is glued cloſely to the upper) by a long perfora- 
tion g in the ſide and parallel to it, which is opened and ſhut 
at pleaſure by a ſtop cock 5, with a hole # in the direction of 
its axis reaching as far as the perforation in the fide of the box, 
and 


E ] 


and then turning off at right angles to communicate with the 
perforation. Through this paſſage the mercury overflows until 
it has deſcended to its ſtandard level, and through this it is 
forced back again from the bag into the baſon when it is neceſ- 


ſary to fill it. For conveniently effecting this, the lower box is 
open at the bottom m wide enough to admit the thumb, and 
has in it a looſe piece # with a cavity anſwering the convexity 
of the bottom of the upper box, which is preſſed by the thumb 
againſt the bag, and forces (with little difficulty) up into the 
baſon the mercury, which finds no paſſage but through the 
perforation. A ſmall air-hole o is in the top of the upper 
box, which is opened or ſhut by a ſmall ivory peg or ſtop- 
cock. | | 80 


In order to render the barometer portable, firſt cloſe the air- 
hole to prevent the mercury from running out through it, then 
invert the barometer, preſs the bag with the looſe piece ſo as to 
fill completely the cavity of the baſon (if any air is ſuppoſed to 
remain in the bottom of the baſon), now the top, unſcrew a 
ſmall ſteel pin x which paſſes from the outſide of the upper box 
into the bottom of the baſon, and force the mercury out of the 
bag until it appears in this hole, the air is then perfectly ex- 
cluded and the cavity full of mercury, ſhut the ſtop- cock by 
turning it by the ſquare q with its key one-quarter or one-half 
round, and ſcrew. again into its place the ſteel ſcrew. It will 
now be found very portable, een if carried in an in- 
verted poktion, 


* 


To 
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— 9 make it ready for obſervation, it is to be fuſpeaded either 
on its ſtand or on a hook, and holding it inclined, the ſtöp- cock 
is firſt to be opened, afterwards the air-hole, and then it is to be 
let down very gently to its perpendicular Wen Ts ſeale 
wil ſhew truly the ſtate of the as eee em 25 


— 


Ir any accident or ſhake ſhould cauſe more mercury to flow 
out of the baſon than enough to fill it to che ſtandard height, 
the adjuſtment may be repeated as often as thought neceſſary by 

only inclining the barometer, and foreing mercury from the | 
bag into the baſon. . It will be proper to obſerve the height of 
the mercury by the ſeale at each trial, and when it ſtands at the 
higheſt the barometer 1s properly adjuſted. If it can be hung 
truly perpendicular, either by bracing it to its own ſtand, or by 
fixing it to a firm poſt, there is no occaſion to diſturb it for a 
new adjuſtment; the mercury may be forced into it as it hangs, 
and be ſuffered to find its proper level by overflowing. This 
may be found convenient for obſervations' in the houſe; if it 
ſhould be preferred to uſe it as a barometer of the common con- 
ſtruction, it is 0 1 N to ps i? it once, and 88 the 


ſtop- cock 


THz two boxes of this barometer may be made of box-wood 
or ivory of any convenient ſize that may anſwer beſt to render 
them portable. The diameter of the baſon may be very much 
reduced, as the accuracy of this inſtrument does not depend on 
its ize. It need not be much larger than may be conveniently 
held in the hand, as the head of a walking-cane. If the tube is 


neatly mounted in a drawn braſs tube it may be encloſed within 
| | the 
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the legs of a triangle, ſo as not altogether to be a much greater 

incumbrance than a common walking-cane. 

FEES 0 5 115 1 9 183 den #7: at of | a0 
As the ſtop-cock cannot otherwiſe be conveniently ſecured 

from falling out, a collar of braſs is turned to fit a 3 left 

on it for that purpoſe, and l over it, as in the Fig. 3 


Tas greateſt Scoavenience which occurs. to * in * uſe of 
this barometer is the chance of ſhaking out too much mercury 
in adjuſting 3 it, or the danger of its being diſturbed by the wind. 
But a little practice will prevent any uncertainty from theſe 
cauſes, and that without much trouble ; beſides the barometer 


may be faſtened in a perpendicular direction. 


A GREATER objection ſeems to ariſe from the danger of 
forcing air into the mercury which is to fill the baſon from the 
bag below. But from the ſmall quantity neceſſary to make it 
overflow, little inaccuracy ſeems to be apprehended; and even 
what is confined with the reſt in the box when the inſtrument 
is to be carried about will hardly injure to any perceptible 
degree that in the tube, as leſs agitation can take place in this 
than any other barometer; for the air in maſſes or ſenſible 
bubbles is more completely excluded, and the cavity being leſs 
irregular does not allow any air to lodge in corners as may 
about the floating gages, and various ſtop-cocks of thoſe on a 
different conſtruction. 
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Anode other advantages of the preſent barometer it ſeems 
to poſſeſs the following: There is no waſte of mercury, and 
the ſurface in the baſon is more accurately determined than 
can be done by floating gages; as errors may ariſe in the 
adjuſtment of them from parallax, from friction, and from their 
not diſtinguiſhing accurately very ſmall variations in the altitude 
of the ſurface, as the preſent barometer does. 


THe following experiments ſhew that four grains of mercury 
cannot be added. to the quantity which reaches to the ſtandard 
height in the baſon without overflowing. And yet four grains 
of mercury or more diffuſed over a circular ſurface an inch in 
diameter (abont the diameter of the bafon I made the experi- 
ment upon) would hardly raiſe it ſenſibly, che bulk is ſo ſmall 


in proportion to the weight. 


I SUSPENDED (ſee Fig. 2) at the arm of a balance, and coun- 
terpoiſed the barometer. I took out the ſtop-cock with the 
hole at right angles which communicates with the perforation 
in the fide, and conducts the overflowing mercury into the bag, 
and put in its place one with a hole of equal diameter in the 
direction of the axis only, and opening without the box, ſo 
that the mercury, which was more than enough to fill the baſon 
to the ſtandard height, ſhould (through this place) flow out of 
the baſon into a veſſel not at all connected with it. I balanced 
the barometer accurately when the baſon was filled as high as 
it could contain mercury, hanging freely and in a perpendicular 
direction. I then frequently inclined the barometer, and through 
the 
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the piece above-mentioned introduced more mercury into the 
baſon, ſo as to overfil it when hanging perpendicularly ; I let 
it deſcend carefully and gently to its perpendicular direction, 
and let it depend ,from the arm of the balance as before. The 
ſuperfluous mercury run over, and what remained (provided no 
ſudden concuſſion was given to the ſcale or barometer in de- 


ſcending) uniformly weighed as the firſt, and remained in exact 


equilibrio. The variation from accidents ſometimes, but rarely, 
amounted to four grains. The balance I uſed ſenfibly inclined 
with four grains when charged with this weight. 


Vor. IV. 
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OBSERVATIONS on the VARIATION of the NEEDLE. 


By Mr. THOMAS HARDING, M. R. L A. 
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TI variation of the Magnetic Needle is meaſured by an arch 
of the horizon, intercepted between the true and magnetic me- 
ridian. To account ſatisfactorily for ſuch deviation, and ſtill 
further for the variation of that deviation, at different times and 
places, has not yet fallen to the ſhare of any philoſopher, not- 


withſtanding the ſeveral hypotheſes framed for the * of 


explaining the FROG. 


Tux fact is, that bare hypotheſes are ſeldom uſeful (often dan- 
gerous) to ſcience. In the preſent caſe, I am perſuaded that we 
{hall never be able to arrive at a true theory of the variation of 


the needle, without the advantage of numerous obſervations made 
at ſundry diſtant places, at the ſame, and alſo at different, times: 
It is therefore much to be wiſhed that a correſpondence were 
eſtabliſhed among the learned, for this and all ſach uſeful pur- 
poſes, and that experience were ſubſtituted for ſyſtems founded 
only on conjecture. | 


P. a Tus 


Read May 
7» 1791. 


. 
2 
7 
1 
9 * 
« LF bo 
* I 
3 
1 
Fl 
"= 
4 +. 
5 
g * 
4 
1 
+ 2 
1 
o N 1 
Ws | 
4 
. . 
1 
1 
3 
f 
4 
7 


{ 


- _ 2 ů wo ern fo — — ———ů 


«- 4 
—m_— 
- 

: 


\ 


[ 108 ] 


Tux ingenious Mr. Churchman of Philadelphia merits reſpect . 
for endeavouring to add ſomething to the common ſtock” of 
knowledge, but I doubt the truth of his ſyſtem for the follow- 
ing reaſons. The variation of the needle has been increaſing 
here fince the year 1657, and the meaſure of it this month, 
at Dublin, is 27 degrees 23 minutes weſterly, and in the year 
1794 we may expect it will be ſtill greater; but by Mr. Church- 
man's Chart of the Northern Hemiſphere, which 1s conſtructed 
for that year, the variation meaſures barely 19 degrees : At pre- 
ſent it differs from the truth more than eight degrees, and if 
the following obſervations can be depended on, I may ven- 
ture to affirm the difference that year will be much more 
conſiderable, 


It is now nineteen years ſince I firſt paid a ſerious attention 
to this ſurpriſing phenomenon, the change of the variation of 
the Horizontal Needle, and my experience ever fince has con- 
vinced me it is uniform at Dublin. This is the chief point, firſt 
to be determined, and the next, which naturally follews, is an 
enquiry whether it be ſo in every other place, or not: Here, I am 
confident, and hope to prove, it has varied, fince the year 1657, 
at the rate of about 12 minutes 20 ſeconds annually. The 
query is, What is its ratio elſewhere? This can only be diſco- 
vered by general obſervations, as I mentioned before; and until 
this be effected any idea of hadin g the 2 man by the varia- 
lion muſt be delufive. 
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OcroreR 1788 I publiſhed a ſmall treatiſe on the calculation 
of Areas arithmetically, in which I mentioned the variation found 
in September, which was 26 degrees 50 minutes weſterly, and 
gave a general rule for finding it at any time, as alſo a pro- 
blem for reſtoring. loſt or defaced boundaries, by the varia- 
tion, as follows, viz. 


 HaAviNG the notes of a ſurvey recently taken (by the needle) to 
find what the bearing of any ſtationary line was any number of 
years paſt, ſince the year 1657. 


U E. 


MvurtiPLY 12 minutes 20 ſeconds by the years elapſed, and 
add the product to the preſent bearing, the ſum. will be the 


bearing required, and vice ver/a.. 


I cou now to the proof of my aſſertion, viz. that the change 
of the horizontal needle is uniform at Dublin. We have ſun- 
dry authentic records to ſhew that the variation was eaſterly 
prior to the year 1657, and that in 1657 there was no variation 
in theſe kingdoms. With reſpect to the former, Mr. Burrows, 
Mr. Gunter, and Mr. Gellibrand are ſufficient evidence; the firſt, . 
in 1580, obſerved it to be 11 degrees 15 minutes eaſt of the meri- 
dian of Greenwich; the ſecond, in 1622, ſix degrees eaſterly ; and 
the laſt, in 1634, four degrees five minutes eaſterly: In the year- 
1657 the magnetic and true meridians coincided. in Ireland 
according to the Down. Survey, or in other words, there was 
no. variation. 
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In 1745 Mr. Roger Kendrick writes it 18 degrees welt, N 
In II. Mr. Gibſon publiſhed 3 it 19 degrees welt. . 8 eopah a 
In 1 772 I found it, by ſeveral careful obſervations, 2 3 degrees 
30 minutes weſt. r 1 | 
br 1786, May 26th, I alſo found it 26 degrees 21 minutes weſt. 
In 1790, September 27, 27 degrees 15 minutes/welt. 
Tuxsz were all publiſhed at the times they were obſcrved.- 
Taz data here given 1 preſume are ſafficient to prove the 
uniformity at Dublin. 


Tr thould be noticed that Mr. Gibſon” 


of the variation in 1751, and the year following, viz. in va, 
he affixed the ſame variation to a map now in the poſſeſſion f 
William Deane, Eſq. which is a proof that he was unacquainted | 
with the annual change. e ei pliner Januar bps. 1Þ 
| | FILEFEY ; £14-, TIDES. £5. 00160508 Ain WIE 
Berone I begin the general operation, 1 cannot avoid. remark», | | 
ing, with a degree of aſtoni * tithere is 707, ane abfarwa-- 
tion on the variation of the needle to be &in auy'of our city records 


from the year 1657 to the year 1745, at which time Reger 
then City Surveyor, mentions that it was 18 degrees 
appears by a map of part of the lands of Baseler in che Town 
Clerk's office at the Tholſel. This circumſtance. reflects no | 
credit on the Land Surveyors of Ireland. They muſt have 
little curioſity during that time, or have been totally excluded from 


any intercourſe with learned ſocieties abroad, every one of which 
5 : TY ; S has 
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_ + Has ſomething to offer on the ſubject. Yet there is no doubt but = 


it was obſerved by ſome perſon here in the year 1712 to be 1 
| degrees 15 minutes weſt, and as Foſeph Moland was then City Sur-- 
veyor I was in full expectation of getting ſome intelligence from 
him; but in that particular I was diſappointed, as not one of 
His maps either of town or-country, for the ſpace of twenty years, 


"I 4 _ 
= 


Wes = ol "maſt: 4 N arror of the preſs), | 
Wag found 9 3 13 minides. by Mr. Graham is 


"of 4 doubefuf 2 nature at 1 in 2 following es 
muſt, for the preſent, content myſelf with reque 
nobleman or gentleman who may be in poſſeſſion of a map or 
record made between the year 1657 and 1745, expreſling the 
variation, will - be ſo kind as to ſend an account of it to the 
| Secretary of the Royal Iriſh Academy as ſoon as convenient. 
Now, though I am confined to Mr. Kendrick's obſervation in- 
1745, becauſe no other has heen committed to writing, yet I am 
of opinion he had as little idea of any regular increaſe in the 
variation as any of his predeceſſors: I am perſuaded it was the 
caſe, for we find another map of his in 1 753, in the aforeſaid. 
office, denoting the variation 19 degrees; the fame that Mr. 
n publiſhed it in 1751. A ſecond conſideration convinces 
me of this, viz. chat he always writes the variation in whole de- 


* 


*% 


a ſucceſſion af years); 
vet, 


yet, however Ates either of them may be, I am obliged, 
* ONT to take up their dates and een as follows : 


gee 


. 


GENERAL: OPERATION. 


1. Frox 1745 take 1657, the remainder is 88 years; divide 
18 degrees, reduced to minutes, viz. 1080 by 88, the quotient is 
12 minutes 16 ſeconds. #5; | 


2. FROM 1751 take 1657, the remainder is 94 years ; divide 
19 degrees, reduced to minutes, viz. 1140 by 94, the quotient 1 is 
12 minues eight ſeconds nearly. 


ö 3 


3. Fxom 1772 take 1657, the remainder is 115 years; divide 
the minutes in 23 degrees 30 minutes, Viz. 1410 by 115, _ quo- 
tient is 12 minutes 16 ſeconds nearly. | 


4 From 1786 take 1657, the remainder is 129; divide 26 
degrees 21 minutes, reduced to minutes, viz. 1581 by 129, the 
quotient is 12 minutes 16 ſeconds nearly. 

5. LasTLy, from 1790 take 1657, the remainder 1s 1333 
divide the minutes in 27 degrees 15 minutes, viz. 163 5 by 133, 
the quotient 1 is 12 minutes 18 ſeconds wma | | 


Tur intermediate dates being coiiget (except the two firſt, 
which can be accounted for) will exhibit the ſame numbers nearly. 
Any ſmall difference, ariſing from a compariſon of the interme- 
diate cs; ſhould be attributed to a want of attention to the 


annual 


b change, which might make a difference of a year or tws 
in the computation (as is the caſe with reſpect to Mr. Gibſon), 

Without the ſtricteſt regard to the dates, as well as the preciſe 
quantity of the annual difference, ſhort intervals of time to 
eſtimate. by are very uncertain.— The intermediate dates, enn. 


are next to be e. 


410 aon 1761 take L746: the 3 years; Ad 
19 degrees take 18 degrees, the remainder, reduced to minutes and 
divided by fix, quotes only 10 minutes. [In this inſtance, the 
interval being ſmall, and the variation in all likelihood. not very 
accurate, the quotient muſt be ambiguous, as before remarked ; 
but if what I have to ſay hereafter be admitted, the increaſe of 
the variation, even in this ſhort interval, will come up to my 


expectation. | 3 


2. FROM 1772 take 1751, the remainder is 21 years; and from 
2 3 degrees 30 minutes take 1 9 degrees, the remainder, reduced 
to minutes and divided by 21, quotes 12 minutes 51 ſeconds.— 
[By theſe two it is evident Mr. Gibſon might have ſuppoſed the 
variation for ſeveral years the ſame, or, at leaſt, imagined that two 
or three years would make no ſenſible alteration ; but one year, 
in this inſtance, makes a difference in the calculation- of 35 
ſeconds. ] 9 


3. FRoM 1786 take 1772, the remainder is 14 years ; and from 
26 degrees 21 migutes take 2 23, Nh 30, mn remainder, - 
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. LASTLY, from September 27th, 1790, take May 26th, 1786, 
chere remain four years and four months; and from 27 de- 
grees 15 minutes take 26 degrees 21 minutes, the remainder, 
divided as before, quotes 12 minutes 27 ſeconds. The mean 
deduced from theſe and ſeveral others (not here inſerted for 
brevity's ſake) is about 12 minutes 20' ſeconds. Herice I con- 
clude that the uniform change is 12 minutes 20 ſeconds HAUSILY | 
If this be fo, then the year, when there was no variation at Dub- 
lin, may be diſcovered, by faying as 12 minutes 20 ſeconds is to 
one year, ſo is 27 degrees 15 minutes (the variation found in 


Kr to Gap number of en clapfed, 1 thus 
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Nxxr let it * vaults. to find PORN e variation was in © ls 


year 175 "WM when Mr. Gibſon, ANAL an account of it. 
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, From 1790 
25 $4 HENS 
Take 1751 1 
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Multiply 12 20” or 740 ſeconds by 39, the FOry is 28865 
ſeconds, which reduced is eight degrees one minute. This taken 
from 27 15, the remainder is 197 14, one-fourth of | a degree 


more than Mr. Gibſon found it; from which it is evident 
the 
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hs variation in 1580, and not in 1751, was 19 n di 
he had no idea of i its being more in 175 1 or 1752 chan in che year <2 
1750, agreeable to a former remark. This miſtake of Mr. Gibſon 5 1 
accounts for che difference 1 in the ſecond example of the general. | 5 
operation, and the firſt and ſecond of the intermediate dates. For 
inſtance, if it be allowed that in the year 1750 the variation was 
19 degrees weſterly, let the ſecond example of the general operation 
be repeated thus: From 1750 take 1657, the remainder is 93 
divide 19 degrees, reduced to minutes, viz. 1140 by 93, the 
quotient is 12 minutes 16 ſeconds, nearly, inſtead of 12 minutes 
8 ſeconds, as is there ſtated. Again, in che firſt example of 
the intermediate dates, from 1750 take 1745, the remain- 
der is five years, and from 19 I take 18, the remain- 
der is one degree, equal to 60 minutes, which divided by 5 
quotes 12 minutes. [Here again I cannot help remarking that 
even the deficiency in this inſtance may be the conſequence of 
a want of preciſion in the interval of time as well as the quantity 
of the variation; five months would have made the ratio complete, 
and as it certainly Was Mr. Kendrick's cuſtom (as well as Mr. 
Gibſon! s) to write, the, ſame variation ſeveral years, no doubt 
he might have written the ſame in 1744. This will be worth 
trying by the ratio; that is, let it be required by the annual rate 
of 12 minutes 20 ſeconds to. find when the variation. was 18 
degrees weſterly : I ſhall poſtpone the operation till the interme- 
diate dates are finiſhed,] In the ſecond example, ſay, from 
1772 take 1750, the remainder is 22 years, and from 23 
n 39 minutes take 1 9 oh the remainder 4 1s 4 degrees 
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80 chat early in the year 1745 the variation muſt 1 been 


I 8 en e Fo 


_— in the year 1750, 


From 1750 
Take 1657 5 


93 remains. 


** 


Multiply 12 minutes 20 ſeconds or 740 by 93, the prbauea is 
68820 ſeconds, which reduced is 19+ degrees: ſome time therefore 


in the year 17 50, I conclude, the variation was 19 degrees welter ly, . 


and not in 1751 or 1752, as Mr. Gibſon has noted ĩt, and conſe- 


Surveyor, ſanctioned it with the authority of his name. I ſpeak thus, 
to excite every perſon concerned in maps of a public nature (in 
ſhort either public or private) to care and attention. An omiſſion 


of the meaſure of the variation of the needle, eſpecially in exten- 


five maps of any part of the country, is very reprehenſible, 
becauſe the boundaries may be ſo defaced chat 15 oldeſt man 


living 


b to prove, by the ratio, 'that the variation was 19 


. 


quently it could not be fo in 1753, when My. Kendrick, the City 


F*: . 8 5 
Nan Þ - To F 
3 * 


living cannot point out a certain land-mark to trace them by; 
but while an ancient map exiſts, or the original Field Notes, if 
the magnetic meridian be drawn, or the variation expreſſed, every 
veſtige of the land can be difcovered, and its boundaries defined 
with the greateſt eaſe. But this is only a ſecondary conſidera- 
tion. The. firſt and moſt material of all is that of laying a foun- 
dation for a diſcovery of ThE LoxnciTuDe BY SEA OR LAND; 
for certainly, were the "magnetic laws wniverſally luste, the Lox- 
GITUDE could be more readily aſtertarned by THEM, than-by any 
other means. At Dublin we are pretty certain the annual change is 
12 minutes 20 ſeconds nearly, and when we know what it is in 
various other places to as great a certainty, we may expect to be 
put ih poſſeſſion of ſuch a ſyſtem * as will account for or foretel 
« what will be the future movements of this wonderful pheno- 
* menon. the magnetic influence, all the world over. 


| THOs HARDING. 
Trinity Place, Dublin, 
April 23, 1791. 


N. B. ISHAIT offer my obſervations on the Libration of the 
Needle, or what is commonly called” the Diurnal Variation, dur- 
ing eight months, to the conſideration of the Royal Iriſh Aca- 
demy, as ſoon as I can get time to acjuſt chem. 
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Variation at Dublin September 27th, 1790, 
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time, 24 minutes 24 ſeconds weſt of 
the moridian of Greenwich. 
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DESCRIPTION of an INSTRUMENT for performing the OPER-- 

| ATION's# TREPANNING he SKULL, with more Eaſe, Safety 
and Expedition, than thoſe now in general Uſe. By SAMUEL, ; 
CROKER KING, E/g; Member of the Royal College of Surgeons, 

i Jreland, and M. R. I. A. 


Tin various accidents and diſeaſes which have ever 1 the Read May 7. 
lot of the human frame, muſt have called loudly on mankind to 
exert themſelves for the relief of their ſuffering fellow - creatures; 

from theſe incidental calamities, the different operations of ſur- 

gery have taken their riſe, for the performance of which inſtru- 

ments j judiciouſly contrived and properly conſtructed were abſo- 

lutely neceſſary, as well for the caſe and ſafety of the patient as 

for the dexterity of the operator ; while ſuch were wanting, dan- 

ger to the one, and difficulty to the other, 9 muſt 

have exiſted, . 


r improvements from time to time made in che mechanic 
arts have afforded to the modern practitioners of ſurgery a 
| ien 
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manifeſt advantage over thoſe of earlier ages; ſo that I may 
venture to affirm, that by the conſtruction and workmanſhip of 
the inſtruments ( joined to the aſſiſtance the operator derives from 
a knowledge of anatomy) more lives amongſt the objects of ſur- 
gery are at this day ſaved than in times paſt in ſimilar caſes. ö 


| 


Ir we look into the works of the old writers on the ſcience- of 
ſargery, and examine the inſtructions handed down to us by 
them, for the performance of the principal operations, with the 
deſcriptions they have given us of the inſtruments they em- 
ployed, we cannot wonder if many of their patients as often 
periſhed by the ill ſucceſs of their operations as by the maladies 
they attempted to remedy or remove. Notwithſtending (“ as Mr. 
Pott juſtly obſerves) they were well acquainted with the neceſſity 
of operations, yet, wanting the aſſiſtance of the ingenious me- 
chanic to form their inſtruments, their intentions of affording | 
relief to their — were frequently fruſtrated. | 


In the preſent century, though 4 mode of performing moſt 
of the capital operations in ſurgery, and the inſtruments proper 
for each, have undergone very conſiderable i improvements and 
alterations, yet there ſeems to be room left for purſuing this uſe- 
ful branch of the healing art ſomewhat- further, particularly i in 
the operation of trepanning, or perforating the cranium, which | 
has continued to be effected with inſtruments fabricated nearly 

= 5 | | 0 241 in 
* Pott's Works, Vol. L. Page 128. 


127 J 


in the ſame form for a ſeries of years; and conſidering that this 
operation muſt have been often neceſſary, from the accidents 
which have never ceaſed to occur, it is a matter of ſome ſurpriſe 
that the inconveniencies attending the two inſtruments now 
generally uſed, namely, the trepan and the trephine, ſo called, 
have not been in ſome, meaſure removed. The only attempt that 
has fallen under my obſervation Was by Mr. John Douglas, a 
figure of whoſe inſtrument may be ſeen 3 in the Edinburgh Medi- 
9 Eſſays , and thus deſcribed, Two braſs plates kept together 

by four pillars of braſs, with a handle moving a tooth wheel, 
7 « which, t turns a pinion to which the ſocker for receiving A com- 
« mon ſaw-head of a trepan is fixed.” | This deſcri ption is fol- 
lowed by a remark, « That the ſaw will be turned more equally 
« with this inſtrument than with the hand alone; but whether 
6 the rattling and trembling which the wheels make are ſufficient 
« to counterbalance this advantage, I ſhall not determine.” By 
this we may ſuppoſe it has never been introduced into practice. 
To the above obj ection might be added, the chance that a ma- 
chine of the conſtruction now deſeribed_ might be liable eaſily to 
be put out of order. Though the ingenuity of che invention 
muſt be acknowledged, and no doubt Mr. Douglas was well ſatis- 


fied that ſomething to render the operation of trepanning more 
expeditious, ſafe and eaſy, was wanting. 


EveRY Surgeon will admit that both the trepan and trephine 


are attended with inconveniencies; as a Proof of this, I need 
Vor. eee ee ee only 


Vol. V. Table iv. Fig. 6. page 374. 
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only produce the teſtittionies of two of tis lateſt authors, ho 
have enriched the ſcience of Surgery by their writings, namely, 
Mr. Pott öf London, and Mr. Bell of Edinburgh. '* The former 
having ſtrongly recommended the trephine in preference to the 
trepan, and f the latter, on the contrary, having given his deci- 
ſion in favour of the trepan. Theſe inſtruments are too well 
known to require a minute deſcription here. I ſhall only remark, 5 
that the trepan is compoſed of a circular faw called a crown, 
fixed in a handle, which is turned round like a joiner's brace, 
with a knob on the upper part, on which che left hand of the 
operator is reſted, to keep the instrument ſteady, while che right 
is employed to turn the handle. The trephine has a faw or crown 
of the ſame ſort, fixed in an immoveable handle, either of * wood 
or iron, ſomewhat reſembling the handle of a carpenter's zagre, 
and is worked by bars, it backward Gros Na wn with” the 
right hand. N x 
Tur inconveniencies of the trepan muſt be obvious to every 
experienced operator, who will often find a difficulty to get 
either himſelf or his patient into a commodious ſituation. To 
operate 1 ak it, he mut be placed above the patient, eſpecially if 
„ Sad 


— » «a 


* Pott's Works, Vol. I. Note in page 125- 
| + Bell's Syſtem of Surgery, Vol. III. page 78. 


t Quia Chirurgus trepanum ſæpe non refte tenet nec ortoganaliter ponit ſuper cra- 
nium ex quo fit, ut uno latere tangat meningem antequam perforaverit alteram hoc 
autem ex eo ſæpe contingere poteſt cum oculus Chirurgi ex alto aſpiciens non bene 
poſſit videre an trepanum recte ſtet nec ne niſi ab aſtante medico admoneatur. Tho- 
mas FOR. de Trepano, Tractat. 1, cap. 3. fol. 6. 
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the perforation is to be made on or near the upper part of the 

cranium. Ihe aſſiſtants muſt be uncommonly attentive to keep 
the patient's head very ſteady, for the leaſt motion will throw 
the trepan out of its direction, which from its length it is liable 
to.' The difficulty of keeping a patient quiet (unruly from the 
effects of the accident, or impatient under an operation which 
perhaps with reluctance he has ſabmitred to) is well known to 
penned. | 91 n 441 | 


c {i 

10 remove thoſe 8 r operators, beſides 17: 
one hand firmly preſſed on the knob, place their forehead on it 
as directed by Dionis, or their chin as adviſed by f Gareng- 
eott; theſe ſituationa, beſides. very much confining the operator, 
muſt preclude him from feeing the progreſs of the ſaw, and 
when the furrow has been made into the ſecond table of the ſkull, 
and the refiſtance againſt the inſtrument is become feeble, the 
bone may give way, and the ſaw, by being ſuddenly preſſed in, 
may men the nnn and brain, and Lois * 


enſue, 


To prevent accidents of this kind, the older Surgeons guarded 
the ſaw with wings or ſhoulders, and 4 Ambroiſe Pars tells us, 
he invented a ferula or ring, which he applied to the ſaw, with 
a ſcrew to ſhows it from too fuddenly entering through the 

R " BOY {ſkull ; 


E 
4 > * * 


* Dionis's Courſe of 3 Demonſtration 6th, pag! 2861. 
| + Treite des Operations, Tom. 3, pag. 189, 188. $7 
t Jchüſton's Tranſlition of Ambroiſe Pare, Book 10, chap. 18, p. 245 © | 


1 


ſkull; afterwards, when the wings, ſhoulders and ferulæ were 
laid aſide, the ſaws were made of a pyramidal form, and were 
ſerrated on the ſides as well as at the edge. N re 


* HeisrER, ſufficiently aware of the danger attending the 
trepan, adviſes that when the ſkull is fawed deep enough, which 
may be known by the circular piece being a little looſe, a terebra 
or gimlet ſhould be ſcrewed into the hole made by the center- 
pin, and by the help of an elevator the piece is to be taken out; 
if it is not looſe enough to come away, a few more turns of the 
ſaw are to be made, and the terebra applied again, to bring out 
the piece without hazarding the wounding the dura- mater by 
too frequent applications of the faw. And in all authors who 
have treated on this operation, we may find abundant cautions 
againſt injuring the brain or its membranes, by a want of atten- 


tion, when the ſkull was nearly perforated, Theſe conſiderations, 


no doubt, determined f Mr. Cheſelden, | Mr. Sharp, $ Mr. Pott, 
and moſt of the eminent Surgeons in England, to give the pre- 
ference to the trephine, as a more ſafe and handy inſtrument. 


The trephine has in reſpect of ſafety ſome advantage over the 
tre pan; the operator can with more readineſs apply it to any part 
of the head; being ſhorter, it is more manageable ; and as there 
is leſs occaſion for preſſure on it, there is conſequently leſs. hazard 

of 


»Heiſters Surgery, part 2, chap. 41, page 361. 
LM, l 
+ Cheſelden's Obſervations on Le Dran's Surgery, page 447- 
+ Sharp's Surgery, p. 148. 9 $, Pott's Works, Vol. I. p. 123. 
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of its ſuddenly flipping in and injuring the brain or its meninges ; 


but then it is tedious, and divides the bone very ſlowly; the ſaw 
does only ſcrape the bone, the pronation and ſupination of the 
wriſt cannot give it quite half a circle, and it is impoſſible to 
keep the hand ſo exact in its movement but the furrow or ſulcus 
will be very uneven; in ſhort, it is not only fatiguing to the 
operator but tireſome to the patient, eſpecially if more than one 
perforation is to be made, which ſometimes happens, as may be 
ſeen in * Dionis, when the operation of trepanning was repeated 
twelve times on a young woman who had fallen from a ladder; 
by Meſſrs. Mareſchal and Dionis, with their two ſons. + Mr. 
Gooch recites a caſe where thirteen perforations were made on 
the ſkull of an old man, who recovered. | Scultetus has given 
a caſe in which he made ſeven perforations round a depreſſion, to 
diſengage the fractured piece; and a very eminent practitioner 9 
of this eity (while I am writing this) informs me, that very lately 
he made three perforations with the trephine, which he aſſured 
me was attended with very great fatigue. If neceſſary, many like 
inſtances might be produced. | 14201 


1 1 


Tuovon ſawing the bone does not amount to pain, yet no 


doubt while that work is going on a diſagreeable ſenſation to the 
patient muſt be excited; therefore the more expeditiouſly it can 


be finiſhed, confiſtently with ſafety, the better. 


1 | | 31 * f | Ir 


* Dionis, Demonſtration 6, page 285. 1 Gooche's Caſes, plate 1, page be: 
t Scultetus, Obſervation 5, page 236. 
James Henthorn, Eſq; Secretary to the Royal College of Surgeons in Ireland. 
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Le theſe diſadvantages attend the uſe of the two modern inſtru- 
ments, what muſt have been the cafe in former days, when the 
terebra or ſcrew, the drill, the chiſſel, and leaden mallet, to break 
off the une ven edges of a fracture, or to divide the ſpaces be- 
tween the perforations made by the terebra, were in uſe? or the 
meningophylax, which was a flat piece of ſilver or copper like a 
a ſpatula, thruſt between the ſkull and the brain, to defend it 
from receiving injury from the chiſſel, when ſtruck by the mallet 
of lead? Is it not charitable to conclude that many of the pa- 
tients of thoſe days were permitted to cloſe their exiſtence mee 
out Ge aid of n drills, meln or chin ? 

* Mx. Fins lik his est on 0 of the Head, has 
given us a very particular account of the inſtruments uſed by 
the ancient Surgeons. As his works are in the hands of every 
practitioner, I ſhall only obſerve, that he has rejected the trepan 
as an unmanageable inſtrument, liable to moſt of the hazard and 
« inconvenience attending the. terebrz and terebellz of the an- 
« cients.” In this opinion he coincides: with Mr. Sharp, who in 
his Treatiſe on Operations gives the preference to the trephine in 
the following words: + I have uſed the word Trepan all along 
<< for the ſake of being better underſtood ; but the inſtrument I 
„ recommend is a Trephine.” The advantages of which he de- 
ſcribes, in the reference to the Plate, as deſerving a preference to 
the trepan, which he ſays is the inſtrument uſed in all parts of 

Europe 


. * Pott's Works, Vol. I. Note in page 125. 
.+ Sharp's Surgery, page 148. 


157 J 


Europe except Great Britain. And * Mr. Cheſelden, in his Obſerva- 
tions on Le Dran's Operations, recommends the trephine in pri- 
vate operations, but the trepan when expedition is neceſſary, as 
in a battle or ſea engagement. The handle of tlie trephine he 
deſires to be made ſo heavy that the hand may have little more 
to do than to direct it; but Mr. Pott, differing in this particu- 
lar from him, adviſes the handle to be made of light wood. 


Tux inſtrument delineated by Mr. Sharp, and approved of by 
him, is an exact copy of that recommended by John Woodall, 
Surgeon to St. Bartholomew's Hoſpital in London, and Surgeon 
General of the Eaſt India Company in the reign of King Charles 
the Furſt, an a ſecond part of a work of his, entitled © The Sur- 
« geon's Mate, or Military or Domeſtique Surgery; he gives a 
plate and a long deſcription of an inſtrument of his own inven- 
tion, which he calls a Trafine (a tribus finibus), it being made 
with a handle, that each extremity might ſerve the purpoſe of an 
elevator of a different form; thus combining three inſtraments 
in one. The edition of the work now before me was printed in 
the year 1639, but I find, from the preface, he had written it in the 
year 1626, when in Italy; and as his defcription nearly correſ- 
ponds with thoſe recommended by Mr. Cheſelden and Mr. Sharp, 
it is probable on his recommendation it had before. their time 
been admitted into practice. My late friend, the celebrated + Dr. 
| | M*Bride,. 

* Cheſclden's Obſervations on Le Dran, page 447- 


+ Pott's Works, Vol. I. Note in page 123. 
+ M*<Bride's Experimental Eſſays, Eſſay 4, pages 186, 209. 
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M:*Bride, has borne teſtimony that John Woodall was a man of 
knowledge, experience, and obſerva ion, and as a proof refers us 
to his accurate account of the ſymptoms of the ſea ſcurvy, and 
his directions for the treatment of that dreadful diſorder, ſo often 
fatal in long voyages. He has beſtowed many pages in enumerat- 
ing the advantages of his trafine, and the diſadvantages of the 
trepan, which, with all its faults, muſt have been deemed an 
acquiſition, when invented, to the ſcience of Surgery, at a time 
when the terebra, terebella, abaptiſta, mediolus, meningophylax, 
mallets, chiſſels, &c. were the inſtruments in comiaon uſe, no 
doubt the trepan muſt have chrown all thoſe into difrepute. 
* Fallopius (among others) has condemned the mallet and chiſſel, 
and has cautioned his readers againſt them; leſt by- ſtanders and 
the public ſhould, if the patient died, attribute his * to the 
treatment of tlie operator. 


j ' 


Ss = £ 
F 


We Spd. even the writers of times not ſo remote cautious of 
| recommending the operation of trepanning. Peter Lowe, one 
| | of the firſt Engliſh writers on Surgery, who ſtyles himſelf Doctor 
N of the Facultie of Chyrurgerie at Paris, and ordinary Chyrurgion 
to the French King and Navarre, in his work called A Diſcourſe 
« of the whole Art of Chyrurgerie,” printed in London in the year 
1634, treating on the operation of trepanning, has theſe remark- 
able words, There is great judgment to be uſed in doing this 
« operation, and few there are found that doe it well; many I 


e have 


— ——_—_—. * * 


* Tdeo nolite uti hujuſmodi ſcalpro, eum malleolis fed potius manibus, ſi vulgus 
veſtras eſt ita ut noſtras. Fallopii Opera, Cap. 36, fol. 579. 
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© have feen of very learned and expert men, and heard of divers 
e to my great joy and comfort, among which Mr. George Baker, 
« ſome time Chyrurgion Ordinarie to that worthy * Prince, Queen 
« Elizabeth, and now to his moſt ſacred Majeſtie ; a man of great 
« learning and experience, moſt fortunate and dexter in this 
« operation, like as in all other operations of Chyrurgery ;” and 
concluding his chapter with this pious ejaculation, © God increaſe 
„ the number of ſuch in this kingdom,” plainly indicates that, at the 
time he wrote, the ſcience of Surgery had not arrived to ſo flou- 
riſhing a ſtate in Britain as it has in theſe days. And John 
Woodall, the inventor of the trafine, in a former part of his 
work deſires the young practitioner not to proceed too haſtily in 
the uſe of the trepan, © for,” ſays he, © many + worthy artiſts there 
« are at this day living, who have performed great cures in frac- 
« tures of the cranium, and yet never knew the worthy uſe of this 
“ inſtrument” (the trepan) ; and then he tells us that, in eight 
years living in Germany, he could not find that the German 
Surgeons uſed a trepan, though they both ſpoke and wrote 
about it. 


» 


T Tae: Engliſh tranſlator of the works of Ambroiſe Pare has 
given us a figure of the trafine, and has quoted for his authority 
Doctor Helkiah Crooke, a phyſician, who flouriſhed in England 
in the reign of King Charles the Firſt. Probably the Doctor took 
the hint from John Woodall. By the dates of their works they 

Vor. IV. 8 appear 

„o in the original, which is in black letter, page 320. 


+ Woodall's Military and Domeſtique Surgery, page 4- | 
1 Johnſton's Tranſlation of Ambroiſe Pars, book x. chap. 18. page 246. 
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appear to have been cotemporaries. In an appendix to his 
Microcofinographia, he gives the figure of three · and- fifty inſtru- 
ments of chirurgery, after that of the trepan, (Which, with all 
the others, is copied from Ambroiſe Paré, as acknowledged in his 
title page) he gives a figure of another ſort of trepan or trafine, 
as in general uſe then amongſt the London Chirurgeons; it 
exactly reſembles that of John Woodall, and is thus deſcribed, as 
called the hand-trepan. The head of which is made taper, 
« faſhion, ſmaller at the teeth and greater upwards, with cutting 
« edges round about on the qutſide, to make way for itſelf, the 
„ ſhank of the head entereth into the ſocket of a Graight ſtemme 
« and is made faſt into it with a ſcrew, the handle f 18 made croſs 
© the top of the ſtemme, like the handle of a gimlet, but larger, 
« and both ſides made in the form of an elevatory ; this, he lays, 
« with a ſemicircular motion of the hand, performeth the opera- 
„tion with great ſecurity, for the perforation being made it 
cannot ſlip in to endanger the "—_— the dura-mater, as the other 
% may do. 


In tracing the progreſs of the two inſtruments now in uſe for 
perforating the ſkull, we find that the trafine was introduced 
into practice in England in the laſt century, and ſucceeded to 
the trepan in its improved ſtate ; and though for ſome years paſt 
the trephine has been generally uſed by the Engliſh Surgeons, 
yet, as I mentioned before, Mr. Bell has given a decided prefer- 
ence to the trepan, and has by his recommendation endeavoured 
to recal it into practice. His words are, © Þ If the trephine is em- 
« ployed 


® 1 to Crooke's — Chap. 175 page 2 * 
+ Bell's Syſtem of Surgery, Vol. 3; page 77. 
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% ployed all the preſſure aud force neceſſary for turning the inſtru- 
* ment is applied by one hand of the operator, the ſaw is made 
to cut by forming half a circle only, or ſcarcely ſo much, and 
«+ the perforation is finiſhed by moving the ſaw backward and 
forward, till the whole thickneſs of the bone is divided ; but 
* when the trepan is made uſe of, the Surgeon applies all the 
* preſſure upon the head of the inſirument with one hand while he 
turns the handle of it with the other. Some operators indeed 
make the preſſure upon it with their forehead, or with their 
chin, but it is more eaſily and more equally applied with one 
* hand, than it poſſibly can be in any other manner; by the 
1 trepan the ſaw is made to move always in the ſame direction, 
« by which it cuts more eaſily, and performs the operation in 
s one-third of the time that is neceſſary with the trephine ; as it 
often happens that ſeyeral perforations are neceſſary, and as 
the operation is of conſequence fatiguing to the operator and 
« difireſſing to the patient, that method of operating ought ſurely to be 
« preferred which renders the operation more eaſy, provided it is at 
« the ſame time equally ſafe.” After having given this deciſion in 
favour of the trepan, for expedition and ſafety, he has taken 
notice, that ſome practitioners, very ſenfible of theſe advan- 
tages of the trepan, but dreading the riſk of xs paſing tos ſud- 
4 denſy in upon the brain, commence the operation with this in- 
« ſtrument and finiſh it with the trephine. This, he ſays, is far 
« preferable to the uſual method of performing the operation 
entirely with the trephine, but thoſe who have fully experi- 
« enced the advantages of the trepan will employ it for the 


* 


« whole operation.“ 


S 2 I HAvsg 


1 


Inas been particular in reciting this paſſage, as Mr. Bell (to 
whom the ſcience of ſurgery is much indebted) has ſo widely dif- 
fered in his choice of the inftruments for perforating the ſkull, 
from the opinion of Mr. Cheſelden, Mr. Sharp, and Mr. Pott; 
but if we examine candidly the objections of Mr. Bell to the tre- 
phine (ſome of which are certainly well-founded) we ſhall find 
they may with equal juſtice be applied to the trepan. If force or 
preſſure be neceſſary for the trephine, force and preſſure muſt 
ſurely be neceſſary for the trepan; without a degree of preſſure the 
inftrument cannot be kept in its place; for when the center-pin 
is removed 1s not the part of the bone within the ſulcus the cen- 
ter round which the ſaw muſt turn? and if ſome ſort of preſſure 
be not made on the knob, by the ſuſtaining hand, the ſaw cannot 
be retained in the furrow ſo as to cut equally, but will with the 
leaſt motion of the patient's head be thrown out, by which the 
operation muſt be retarded. The inſtrument, by reaſon of its 
length (few of them being leſs than eleven inches from the knob 
to the teeth of the ſaw, many of them more), cannot be replaced 
very expeditiouſly ; it muſt be admitted that it works quicker and 

more equably than the trephine; but though the traſine invented 

by John Woodall was made to cut in its motions backward and 


forward, (that is, I ſuppoſe, the teeth of the ſaw ſet alternately in 


oppoſite directions) yet notwithſtanding this mechaniſm, that it is 
laborious and tedious every experienced Surgeon will allow; no 
doubt this was the reaſon which induced many operators to begin 
the operation with the _ for ad and finiſh it e 


the trephine for ſafety. a 
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In. the hands of a judicious and careful operator, who has had 
opportunities of frequently praiſing this operation, either of the in- 
ſtruments now in queſtion might be ſafe, and I ſhould be ſorry to 
ſuppoſe that any fatal accidents have happened-in theſe our days 
in conſequence of uſing them without due attention. But when 
we conſider that trepanning is an operation of the utmoſt neceſſity, 
and ſeldom will admit of delay; that the patient who has met 
the accident and is to be relieved is often too remote from ſuch 
help as he or his friends would wiſh to apply to; that the neareſt 
practitioner is to be called upon, who muſt go to work without 
the advantage of having the advice or aſſiſtance of an aſſociate of 
the profeſſion, which is not the caſe in general with moſt other 
ſurgical operations, where the patient has time to conſider and 
make choice of the perſon into whoſe hands he will commit him- 
ſelf, and leiſure perhaps to remove to the place where the affiſtance 
he approves of is to be obtained ; but injurics of the head. will not 
at all times allow of ſuch advantages. 


Warn, I ſay, we conſider all theſe circumſtances, and reflect 
that ſo many of the moſt eminent and able operators have differed 
| materially in the choice and form of the inſtruments for the pur- 
poſe of perforating the cranium, and that the objections made to 
any one inſtrument were in ſome meaſure applicable to them all, 
we ſhall be led to think that if an inſtrument could be deviſed, in 
which might be united the expeditious and equal working of the 
trepan, with the ſafety of the trephine, a valuable addition there- 
by would be mage to the manual part of ſurgery. It will be readily 


granted, that in every profeſſion all are not alike expert in uſing 
| their 
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their hands; this may be obſerved in every mechanical trade or 
occupation; but if we can render the inſtruments ſo ſimple in 
their ſtructure that all difficulty in working will be removed, we 
ſhall thereby bring the performers more on an equality and as in 
the operation we ha ve been treating of, a cautious attention to 
avoid injuring the brain or its membranes is ſo requiſite, we can» 
not be too ſeriouſly on our guard. Though the buſineſs of tre- 
panning, ſimply conſidered, is no. mote than ſawing a portion of 
the ſkull, yet that buſineſs, injudiciouſly or incautiouſly executed, 
may be the cauſe of putting an end to the life intended to be 
ſaved, or as John Woodall expreſſes it, * A man may in a mo- 
ment be ſlaine by art, for want of art,” 


In uſing either the trepan or trephine, force or preſſure, for ob- 
vious reaſons, ſhould as much as poſſible be avoided. . We may 
obſerve that a carpenter, in ſawing, knows that if he applies too 
much weight on his ſaw he will retard its progreſs ; therefore he de- 
pends more on the dexterous manner of handling the ſaw than on 
his ſtrength or the weight of his hand; and in theſe operations of 
ſurgery, which are merely mechanical, we ſhould not diſdain to 
take inſtructions from the performance of thoſe artiſts from whom 
we have condeſcended, in ſome meaſure, to berrow the faſhion of 
our inſtruments. The truth of what I have advanced every Sur- 
geon muſt have perceived when ſawing through the bone in ampu- 
tating, and a little experience will teach him, that he will ſooner 
accompliſh the work by a proper adroitneſs than by dint of force 
or ſtrength. | 


Tus 
® Page 317. 
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Tae inſtrument, which I have the honour of laying before this 
Academy, I am inclined to think will render that neceſſary opera- 
tion of trepanning more eaſy, more expeditious, and more ſafe. 
If I have ſucceeded in this attempt, I ſhall eſteem myſelf fortunate > 
to have contributed to the improvement of ſo uſeful an art as 
that of ſurgery ; but if I have done no more, I have offered ano-. 
ther inſtrument, to thoſe already in uſe, for the operator to chooſe 1 
from, in an operation which requires to be properly and cautiouſly 
performed, and is frequently the chief, ſometimes the only relief 
for the perſon who has the misfortune to be the ſubject of it. In 
uſing this inſtrument neither force nor preſſure is requiſite ; the 
left hand, which is employed to ſuſtain the inſtrument, by being 
placed near the ſaw or crown, will keep it ſteady and firm to the 
place intended to be perforated, while the right hand is engaged 
in turning the handle faſter or ſlower, as the operator ſhall judge ex- 
pedient ; the points on which the ſaw turns being at each end of 
the canula, and not reſting on the two extremities of the inſtru- 
ment (which is one of the faults of the trepan) will require no 
more force or preſſure on it, while working, than what may be ko 
ſufficient to keep the teeth of the ſaw in contact with the bone? 
conſequently (preſſure not being neceſſary) all hazard of ſuddenly. 
entering or wounding the dura-mater or the brain is prevented. 


* 1 * 8 £ 
Pr gy 


Tuts inſtrument is compoſed of a crown or ſaw made in the 
uſual form, and about an inch and an half from the crown is fixed 
to a ſpindle four inches and an half long, which is received into a 
barrel or canula of four inches in length; to the top of the ſpindle, 
which is ſquare above the canula, is applied a handle or winch, 
with a nut ſcrewed on the ſpindle to keep the handle on; at the 

| | lower 
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lower part of the canula or barrel is a flat rim, projecting about 
a quarter of an inch, on which the left hand, which graſps the 
canula, reſts, to prevent it from ſhipping down on the part of the 
inſtrument below it, which is turned by the handle above ; the 
crown has a center-pin, as in the other inſtruments, with a key to 
remove it when the ſulcus is deep enough to admit it to be taken 
away. Though with this the operation may with great eaſe and 
ſafety be entirely completed, yet to accommodate thoſe who 
- wiſh to finiſh with the trephine, the upper part of the barrel or 
canula is made ſquare to fit into a wooden handle; upon applying 
this handle, inſtead of the winch, the inſtrument is converted into 
a trephine; in this wooden handle is a ſquare opening fitted to the 
ſquare part of the ſpindle, and faſtened by the ſame nut. 


Ix will be requiſite to have two or three crowns of different 
ſizes, that the operator may chooſe that which will beſt ſuit the 
circumſtances of the caſe ; as to the form of the crowns, modern 
practitioners have ſo differed about them that every Surgeon muſt 
be left to his own choice. For my part I ſhould prefer thoſe 
as the beſt and ſafeſt which are neither too conical nor too 
- cylindrical, but between both extremes; and, as Mr. Cheſelden 
has adviſed, the cavity in the inſide to enlarge in the ſame 
manner the outſide does, to prevent the piece of bone to be taken 
out from being wedged in the cavity, and to allow the crown or 
ſaw to be inclined to one ſide or to the other, as occaſion may re- 


quire, during the operation. 
125 Tran 


® Cheſclden's Obſcrvations on Le Dran, page 447. 
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Tuna the form of this inſtrument may be better underſtood, 
I have annexed two plates of it; one, of the parts of it ſepa- 
rately ; the other, of all theſe parts together, when to be uſed. — 
I am well aware, that in offering this inſtrument to the public I 
may have to combat not only with the prejudice of a great many 
years, but with ſome of the moſt reſpectable authorities in the 
profeſſion, who have been long in the habit of uſing the other 
inſtruments with ſucceſs ; but from the experience I have had of 
it myſelf, and from the approbation it has met with from many 
eminent Surgeons in this city, I 'am tempted to ſend it into the 
world, with a hope that no practitioner will condemn it with- 
out firſt having given it a fair trial; if then any alteration ſhould 
be ſuggeſted, to render it more ſafe, uſeful and 5 
the 1 W ſhall be thankfully adopted. 


I mvsT obſerve, that in the foregoing pages the reader will 
find the inſtrument called trephine ſometimes wrote. trafine. In 
this I have followed the ſpelling of the authors I have. conſulted. 
Trafine, a tribus finibus, was the name it received from the in- 
ventor, John Woodall ; it has fince, for what reaſon I know not, 
been changed to trephine ; but the alteration in the letters of the 
word: (the pronunciation being the ſame) is immaterial. 
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PLATE 2 


4 The crown * lows 
25 The ſpindle to which the ſaw is fastened. "Note, the indi 
is to be made ſmaller froni "each end to the middle, that it 


may not rouch the barrel but at the erber ol lower you, 
to prevent too much friction in turning. "07 


ce The canula or barrel i into „mch the if pindle 3 is aan 


The lower part of the canula which projects ſomething above 
| a quarter of an och, on 1 oo 17 — is reſted. 


d of the {| Edie: 
* of ivory. 
n at co ere on the ail of the uc io ne the 
" hai . 4 = 0 


a þ The $a of the canula, formed ſquare to fi .eu handle * 
when uſed as a trephine. 


10 14 : j : 1 * . 4 | 
; The wooden handle fitted to receive FE. ' Lond Finde; 
when uſed as a trephine, the rr ſide f 18 punter-ſunk to 


admit the nut. Um © 
} The center-pin of the crown « Jaw. = 


The key, one end of which is made to fit the benter- pin, and 
the other, which is ene, to fit the cally in the top of 
the nut. 3 | 9 
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& Tun drawings for theſe plates were taken by Mr. John 


Ellis from the firſt made inſtrument, which was executed 


with great exactneſs from my verbal inſtructions by Mr. John 
Read, an eminent cutler and inſtrument maker, of Skinner- 
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DESCRIPTION of a SELF-REGISTERING BAROMETER. By: 
ibe Rev. ARTHUR M5G WIRE; Communicated... by. the Rev. : 
T: M. YOUNG, D. D. S. F. T N and M. R. J. A. 39 10 | 
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| AA 44 Is. a piece of pape pon which are hours and minutes Read May 7, 
marked by. perpendicular lines; and degrees and tenths of 9 
degrees by horizontal lines. This paper is _ . which 

1s ed horizontally by clock-work.. AA 29703 


BC ls a fixed ſcale, on which the numbers decreaſe frum NM 
to B. 3 | 


* 7 


„514911 7 © #: 


D Is a pencil which ſlides into a ibis which; center is Fer t 
the cylinder of the barometer-at the point where the mercury 


{1175 l 4 


Bands when at 29h to trace the riſe and. fall of the baro- 


meter. ä : : 1 
2 1s, a, vernier, fixed to the eylinder of the barometer at the 3 
Point where the, mercury ſtands when at 29 5. to ſubdivide a is 
che diviſion. upon the ſcale B K. | {4 
+I 34: Ago! 1e 4 2 92 N $5.09 Þ $250 & ti : FE 4 <> 
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| 7 | A Fo. , . 8 . ) | "5 * TOAD 
Se ates Bit : . 5 — E A 0 8 
3 3 1142 4 + 
; G The aer of the tube of the barometer. 1 | 
. AITIMOAER Aretas ert age. 
Y 5 © SY” "44, : Wa- * 
| HH "A circular” piece o light * ood, cemented to! the tube 
of the barometer of à ſite ſuthei ent to make th © barometer 
float at its proper height. | 
bs 1111 The reſervoir for the mercury, — 
4 KK A wooden cover, which ſcrews into the reſeryoir to ad- 
mit the cinular piece of wood d 54q 3414 d 3.» 
8 to erm. Daa 112 hb boa: Sni teimorbe = bra Ligen 
| LL The tube of the reſervoir, which is cemented-/ to the 
- COVET KK. | NOW 90 vo VI 17084 D570 24 7 
MM The cylinder of the barometeer. 
MG The tube of the barometer. — 
; Ho#it 21 101015 g HW. 5003 n el. whit ide lune s a 4 
e tube of the barometer, which ſhews the 
| the barometer floats when che mercury ſtands 
| moves Korizontally : and preſſes againſt the pen- 
ould trace an horizontal line upon the paper if 
1 "& but ſuppoſe the mercury deſcends 
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in the eylinder of the barometer one inch, it will riſe in the tube 


of the reſervoir one inch from N to O; therefore, as there will be 
a greater quantity of mercury in the tube of the reſervoir, the 


barometer will not remain in its firſt poſition, but will float 


higher by one inch, that is, ſuppoſing the cylinder of the baro- 
meter and the tube of the reſervoir to contain equal quantities in 
equal diſtances; but as that part of the barometer which was 
above the ſurface of the mercury in the tube of the reſervoir 
when the mercury was at 29', is become lighter in proportion as 
the mercury left the cylinder, ſo will there be a portion of the 
tube of the barometer from under the ſurface of the mercury in 
the tube of the reſervoir, and conſequently the barometer will 
float higher than one inch in proportion to its decreaſe of weight, 


and the x will be above the ſurface o, ſo that the vernier will 


have moved more than one inch ; therefore the diviſions on the 
fcale B C will be increaſed. . [When the mercury aſcends the 
contrary will take place.] But as the paper moved horizontally 
during the time that the mercury deſcended in the cylinder, 
and as the pencil D marked the paper, the exact height of the 
mercury will be traced on the paper at every hour and minute. 


NM B. Tus divifions may be enlarged on the ſcale B C by en- 
creaſing the diameter of the cylinder of the barometer and: 
lenthening the tube of the reſervoir and the reſervoir. — 2 
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4 METHOD # CUTTING VERY FINE SCREWS, and 
SCREWS SF TWO OR MORE THREADS, Cc. By the 
Rev. GILBERT AUSTIN, 4. M. . R. I 4. 


”- $ I 
. F 4 


Havr NG lately wanted a micrometer ſcrew for an equa- 
- torial inſtrument of twelve inches diameter, made by Mr. Ro- 
binſon of Dublin, J ſought in vain among the beſt workmen 
in this town for one which might anſwer my purpoſe. Screws 
of the neceſſary fineneſs are not 'generally uſed in mechanics. 
Rather, therefore, than ſubmit to the delay and difficulty of obtain- 
ing one from London, I determined to endeavour to make one. 
The machine for cutting ſcrews of this deſcription, uſed by Mr. 


Read Nor. 5, 
1791. 


Ramſden and the firſt aſtronomical inſtrument makers in Lon- 


don, I underſtood to be complex and of great nicety. Such 
a one would not ſuit me. I thought I might poſſibly hit upon 
ſome ſhort and ſimple method of making fine ſcrews without 
it. That which I uſed I beg leave to ſubmit to the Academy, in 
order that they may make it public, ſhould they think it 
worthy their attention, and likely to be of ſervice to the prac- 
tical aſtronomer, who might otherwiſe find it difficult to fur- 
niſh himſelf with very fine ſcrews for micrometers. The uſe 


Vor. IV. 9 | | K 


of this method is not confined to the forming of very fine 


cut the thread to a ſu 
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ſcrews alone, but may be applied to the cutting of original taps 
of any fize and of any number of threads required, as double, 
triple, &c. for what are called ſwift ſcrews, and that with much 
leſs trouble and time than workmen are obliged to  Tpend. in 


the common methods. 


I Took a piece of the beſt ſteel. wire, of hom a quarter of an 
inch diameter and about two > inches long, which I turned per- 
fectly cylindrj "Tone end, about e quarters of ar inch in 
length to ahqut one e inch or fo. mething more in dia- 
meter. I made e nick near che point, and faſtened the end 
of a very fine piece of ſteel wire, to it, and then rolled the wire 
about the ey ünder as. far as the thay qulder,. where I faſtened. i it as at 
the point. 'E did not roll the wire quite as cloſe as I could, 


but left room Ky eng pf the revolutions for the edge 


I then ſer the edge of the knife at the 
the wire, and in the direction of 


of a very Tne Knife. 
beginning of the thread of 


the inclination of the threads, and preſſed it down ſo as to touch I 
the ſteel cylinder. I turned the cyTinder about with my hand, and 


guiding the knife by, che threads of the wire, by a few turns 

I made an impreſſio on X 5 ſteel, ſufficient, when I ſtripped 

off the wire, to ſerve. as a guide for the knife to run in and 
ent . | BD 4 


Tunis 3 on account of the iffculry of guiding ho 5 


hand, and determining the proper degree of tenſion to be given 


to the wire on the cylinder, I found ſubject to a conſiderable 
variation with reſpect to the fineneſs of the ſcrew produced. 


For from the me wire on different cylinders Mr. Robinſon 
| | made 
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made two taps, one of 80 and one of 110 chreads to an 1 NY 
and 1 made two taps, one of 120 and one of 140 chreads to the 
inch; and among theſe taps not. above ten or twelve threads 
could be found ſufficiently regular for - uſe. Thoſe, however, 
as workmen know, were enough for original taps, and from. 
them by the uſtial methods I formed four very good taps of | 
the” fineneſs -I have mentioned. In this method I was alſo 
ſubject to another inconvenience, which was that I frequently 
cut the wire before I had made ſufficient: impreſſion on the 
cylinder. 


. 5 2 SKIES 3 21 
hu 
1 suobI5 not have mentioned this method, as I have very 


RP improved upon it, only that its great ſimplicity may 
render it practicable by thoſe who cannot execute conveniently 
the tool for this purpoſe, of which I now ore to we che 
deſcription, together with the manner of Aae W 


(as) BY et ic Which is ln or cloſed at pleaſure 
by the long milled ſcrew (6), its jaws at (c) are punched or cut 
very rough | at the inſide. It is faſtened on the end of the 
cylinder le 6) by che ſcrew (x), and in a plane perpendicular 
to the axis of the cylinder. At che other end of the cylin- 2 
der (ee) is fixed a fine knife (d), turning up with a hook (Y, - 
and having in it a long flit (s s) by which it may be puſhed ; 
on the ſcrew (m), ſo that any part of the edge which 1 is beſt 
may be applied to cut the ſcrew. The cylinder (ee) turns 
freely on its axis, and ſlides in the direction of its axis back- 
W ards and forwards (but withour ſhake) i in the ſocket [#2 * which 

. 8 


= - , 

* 9 * * 5 OT Ive 
Ws.” y 
af N 5 


turn- bench. 
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is made of a piece of braſs hammered about it, and capable of 
being more or leſs cloſed at (o) by the ſcrews (gg) the ende 


of this braſs ſocket are rivetted at (þ 5 to the ſolid piece (99, 
which fits the hole of the reſt of 2 common clockmaker' 3 


2 


Tur bar (0) is joined to one ſide of the vice (a a), and ex- 
tends acroſs to the knife which drops into the cut (2) in the 


bar, and is thus kept ſteady and parallel to the vice. 3 


pet; 18: { 


Tus ſteel of which is to be made the original tap is to | 
prepared as at (x x), the end is to be truly turned and poliſhed, 


and at the diſtance of the length of the cylinder (e e) a part of 
it is to be turned truly cylindrical, with two Shoulders, be- 


4 291 


tween which the wire of the ſize defirgd OR to be lapped as 


tight and as cloſe a8 it will go, taking care e that the threads 


do not run too obliquely, but making them at each revolu- 
tion advance on the ſteel cylinder only their own thickneſs. 


A BIT of lead about double che Jeng of the jaws. of ke 
vice, and abour the tenth of an inch thick, is now ts be bent 
about the wire on the ſteel ; the tool is to be lied in the place of 
che reſt of the turn- bench, and puſhing it near che ſteel wire, the 


vice is to be faſtened on che lead 1 tight as to make on it 


an impreſſion of the t] t read.” The knife Al then tö be let dow 
into the notch of the bar (0. and . cyhmler ( e) is to be 
adjuſted parallel to the ſteel. The edge of the knife will touch 
the end of the ſteel, the weight &) being hung on the hook, 
and when the nel is turned about by the hand, or by 4 


bow, 


[ 149 ] 

bow, it will cut exactly a ſcrew, the threads of which will be 
at the ſame diſtance as thoſe of the wire on the ſteel; be- 
cauſe the wire ſerves as an outſide ſcrew and the lead as a 
ſcrew at the inſide; ſo that whatever motion the vice receives 
from this cauſe in the revolutions of the ſteel is communicated 
by the bar (ec) to the knife, the edge of which cuts the 
threads on the poliſhed end of the ſteel which is intended for 
the original tap. 


Ir double threads, &c. are required, there muſt be an ad- 


juſtment by which the knife may be moved the thickneſs of 


each additional thread, which may be eaſily effected by collets 
or by an adjuſting ſcrew. The wire is then to be lapped on 
the cylindrical ſteel, in a double or triple, &c. inſtead of a: 
ſingle thread, taking care that it ſhall be diſpoſed evenly and! 
well faſtened. | 
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An Attempt to determine with Precifion ſuch INJURIES of the HEAD 
as neceſſarily require the OPERATION of the TREPHINE. 3] 
 SYLVESTER O'HALLORAN, Z4q; M. R. 1. A. Honorary 
Member of the Royal College of Surgeons in acct and Sur-- 
geon to. the County of Limerick Hoſpital. 8 


Nen fingindum, aut excogitandum, fed inveniendum, quid natura 
faciat auta ferat. BACON. 


Wenk we to eftimate thi lights thrown on particular 
diſorders by the number of eminent men who have treated 
of them, we would conclude that thoſe produced by external 
injuries of the head muſt be beſt underftood, as from the 
days of Hippocrates to our own they have been conſidered. 
with moſt particular attention. But however great our obliga- 
tions to our anceſtors, and to many illuſtrious and learned 
moderns and contemporaries, may be, yet our knowledge of this 
ſubject, ſo intereſting to mankind, is ſtill incomplete. The: * 
rious diſorders ſubſequent to injuries on the head have by no 
means been Uiſcriminated with ſufficient preciſion ; nor have 
their penn or modes of treatment been clearly aſcertained; 

even 
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even the uſe of the trepan is now more indefinite chan it 
was a century ago. The late Mr. Pott, as diligent and accu- 


rate an obſerver as any age or nation has produced, complains 
<« of the darkneſs and obſcurity of this part of. ſurgery.” 


ENABL ED by cloſe and diligent obſervations, and by exten- 
five practice in this line for above thirty years, I have ven- 
tured, under the auſpices of the Academy, to determine a queſ- 


tion, perhaps the niceſt and moſt involved in ſurgery. 


Tre operation of the trepan is very ancient; but being 
confined to narrow limits, was ſeldom performed without the 
greateſt caution and circumſpection; for it was interdicted over 
or near the ſuturas, near the os ſquamoſum, and or very near 
the occiput. This well explains an anecdote in our early hiſ- 
tory; for Connor Mac Neaſſa, king of Ulſter, that generous 
protector of the literati of his days, and contemporary with 
Julius Cæſar, having his {kull fractured in battle, his firſt 
ſurgeon, Finighin, refuſed to apply the trepan till his ſafety 
was guaranteed by che nobles of che country, in caſe it did 
not ſucceec. # 55 3 


Bor the experience of the laſt and preſent centuries have 
proved, that there are very few parts of the head on which the 
trephine may not be applied when neceſſary. However, this 
information, in itſelf ſo intereſting, has by. no means anſwered 


the, ends chat ſhould be expected from it ; for inſtead of de- 
| termining, or even attempting to limit the caſes to which it 


ſhould 


a. 
* * 


| L 9 ] 


ſhould - be- confined, it has been'ſince' adopted in almoſt every 
ſevere injury of the head; accompanied! with unte ward ſymp- 
toms. To point out with'perſpicuity and pretifiot* che Gaſes” 
in which it can alone be/ uſeful b ib gamen is the object f 
this paper. Theſe obſervations may be arranged under two 
articles Fractures of the Cranium, and Depoſits on the Sur- 
face of the Brain or on its Membrahes“ Vet, even in tlie caſe 
ofs fractures! long ' experience has chunt d me that many of 
them require ne operation As this is un object of” great mo- 
"dent; F ſhall be as dlear and "coticiſe as poſſible. To this 
purpofe I have ſelected three but of u great number of eaſes 
and the rather becauſe each had its particular fymptomsg though 
all tending to thel ſutme point. 1wvon bm cis ovibtebs dw 


Gas; Mrs. [Grogan fell from a window into the ſtreet, 
andbaeceiveda violent contuſion on the [front of che icorohal” 
bories If her! the next morning, and found a cenſiderable- 
tumour ; which to che touch ſeeined to contain ſome flu; 
but as I had feen many ſimilar ones ſubſide in four or fiveit 


days, hyyn the uſe of compreſſes Wet in ſpirits, I treated the i 
the ſame manner. Fhe ſwelling However remained; and in five! ; 


days I propoſed opening it; which ſhe would not perini: The 
ſixth day ſhe again ſent for me; the tumour was ſtill the ſame, 
but the fluctuation not ſo ſetifible.” I laid open the part, and a 


good deal of coagulatedl blood was diſcharged! She complaint 


all that and the next day 5f pain, aid a thin Bloody Tanity”” 
came from the Wound. 1 found not only the bode Bare 
but à conſiderable fracture,” with ſome UNO. I preſſecl 

Vu. IV. 1 with. 
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with my finger the fides of the bone, but it remained firm 
to the touch, and ſhe felt no uneaſineſs from it. I kept the 
wound. open for ſome days, and finding no alarming” ſy,ap-; 
toms, ſuffered it to heal, which it did by the end of the month. 
I recommended her to keep the part covered for ſome time, 
on account of the thinneſs of the cicatrix. This ſhe neglected. 
In ſome days after, leaning over 4 garden Wall, with!a ſmart 
wind in her face, ſhe was, ſeized. with a violent pain, and ima 
gined che wind was piercing into her head. She ſlept little, 
and was the whole night in a fever. Next morning T found 
the foreheadl greatly ſwelled, and let out a, conſiderable quan- 
tiy of matter. In ſome time it got well; ſhe had it covered 

with adheſive plaiſter, and never after N . 61 v:ib}51 fle 


Casz UI. Samuel Haſte received — on. che upper part 
of. the, right parietal bone of two inches long, wich a lodſe:. - 
bone and fracture. Tbough the fracture could not admit ofa” 
doubt, yet chere ſeemed to be but little depreſſion; and the 
ſides of it were firm to the touch. I ſaw no reaſon for the 
operation at preſent, but carefully attended! to the ſymptoma 
In che ſpace of four weeks the hone became covered, the n | 
healed, and he has: n. e e al. 


1 * 
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:Case HI. rss bel a wound on the forebtad,; and 
neax. che left fie of che frontal ſinus. In a ſem days after he 
* brought. ta the hospital; his; pulſe. was full, and he zcomfl- 

LEE of a; great head-ach, 'Upon examining through à ſmall 


aperture, 1 Perceived the, bone bare and roughz,and! concluded 
BO NEE. chere 


it 64) 115411 


87147 


f 88 } 
there was a friure. 6. removed the integuments, and found 
the bone fractured near two. inches in length, but alt the 


parts were nearly upon an equality, and the bone firm to 
touch. As he bled a good deal 1 did not direct veneſethion, 


but ordered ſame powders of nitre and jallap, and the faline 
mixture. , His head-ach was not abated next morning, ſo 1 
directed: 2 large bliſter to bis back, which I deſired ſhould re- 


main on for twenty-four hours. This h 


rg the head-ach, 
and the wound went on well. In five days after, he com- 
12 of violent ſhiverings, and I ſhould have concluded them 

che precurſors , of matter forming on the brain, had I, 

10 i courſe of many hundred fractured ſkulls, ſeen a fimi- 
lr inſtance ; but I had not. He was not t trepanned : the 3 
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Ko thus, I apprehend, clearly proved, that many frac- 
tured ſkulls do not demand the trepan, it remains that I ſhould 
clearly diſcriminate. berween. thoſe and other ſeemingly flight 
fractures, which abſolutely require ir. In che courſe of my 
practice 1 have conſtantly obſerved, that fractures of the cra- 
num are more extended in the inner chan the outward table, 
5 and of courſe, that ſimple fractures, ſuch as I have deſcribed, 
may do confiderable damage within, wha all is fair with- 


out. Fradured ſkulls in general (with a very * * 


exceptions) 
are attended with no very alarming ſymptoms | for many days. 
They are free from fever and inflammation ; nor is reaſon | in 
the ſmalleſt degree impaired. But in the courſe of ten, twelve, 

X 2 or 
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or _ fifteen days, if any preſſure reſt on the brain, the patient 


becomes heavy, grows drowſy, ' a * 15 orgetimes « 1 

vulſed. at Airſt appearance, of any e of th e ſy: mptoms is x 

ER. time, of a and the operation | Hou be immediately 

Parley fe 2 s .q£ ai bas nin 10 215 2 net DS515h70 116 
borgds” 2G £0... ned eilt 


a Cast e * 0 Mara received a violent blos over che wang 
of the left parietal \. oof It was. for A 800 — many days Arefled 
by a perſon in the "neighbourhood ; but not appearing to .mend, 
I was applied to. * found a ſcemingly lligh t cont uſed 1 wound, 8 
with a bare bone; and ſeeing him heavy ar \F ad "drowly, 8 


cluded a preſſure on the. membranes , of the brain. * e 3 
— 


1 f> 11 21e 4 2 
peared more ſtupid the next morning, [ "removed the Tealp, 
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found underneath a conſiderable fracture and Aprellen. | "Te 
operation immediately followed the inciſion ; the depreſſed | part 
was raiſed, ſome ſmall ſplints removed, and he is, at this day, 
Se n, 
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e ie Part art of the left arietal, TY bare e 5 9 
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C near two inches, with + violent conruſion abou t 15 centre 
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of "that bone. = © wounc As. Sel and every precaution 


taken to prevent 1 3 an inflammation. | * went on tolerably 

11 1 5 1 2: AMUL re 11 ; — 1400 10 bat 
well for twelve days, except that che 3 e parieta 
Ane 12 


never exhibited a Plealing aſpect. About this, Ane 1 r. 


24017 ; }E 3 #7 ar 7 7 £is q i701 u. 


him to grow. heavy y an row. 1 . narrowly, inkpedicd 
the head: though 23 bare 2 became ſenſibly diſcoloured, 


| and choug h I e RE EST OX ould follow, If I. was well 
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convinced that no fracture was there. I interrogated him cloſely. 
He told me the leaſt noiſe diſturbed him, and he imagined that 
ſound, was conveyed: through the ſide of his head, as well a8 
through his ears. I now more narrowly inſpected the contu- 
ſion on the ſide of the head, which had hitherto been dreſſed 
with a compreſs dipped in ſpirits only. I thought I felt an 
obſcure fluctuation ; at any rate the ſymptoms determined me 
to open this part. But what was my ſurpriſe when I found 
the bone underneath not only fractured but beat into ſmall 
pieces, at the point of percuſſion. I trepanned on the ſpot; re- 
moved bits of bone and raiſed others to their level. After 
this every thing went on well, except the wound at top, which 
threw off ſeveral exfoliations, and remained open many day: 
after the fractured parts bees. This man became as 115 
and well a poſſible. TT nn n 0 
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: Adina theſe 3 that even in many fractured ſkulls: the 
operation of trepanning may be diſpenſed with, what pretence 
can we offer for trepanning in wounds of the cranium inflicted 
with inciſive inſtruments? I know of none that can juſtify ſo 
violent an outrage to nature, except ſymptoms of extravaſa- 
tion appear, which I as Toy © n d where . 
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eil video; bus inge His Baſt no zes flat gaiwollot ow? 
Cas e VI. Edward Power received a 4 . 4 
back ſword, extending from the top of the coronal bone to the 
orbit of the left ſide, forming an extended and frightful chaſm, 
in which were included t the bone, membranes and brain. It 
| bled 


, of RR RED. o_ 


[ 138 ] 
bled conſiderably, as may well be ſuppoſed. 1 He remained ex- 
poſed to the open air for near three hours after, and had not 
ſo much às 4 bit of rag to cover it. Fever and inflamima- 
tion of the brain might reaſonably be apprehended; yet, by a 


couple of bleedings, and ſome other antiphlogiſtics, the man 


was completely cured in five weeks, without exfoliation or the 
ſmalleſt operation. To this ſhall I add an inſtance given by 
La Motte *, of a man who” received a blow of a ſabre on the 
right parietal bone, which divided the longitudinal ſinus, and 


the left parietal, extending almoſt from ear to ear; and . this 


man recovered without _ VI 


% 71. « 7 4 - n » 


- Mines diſpoſed Ot the bene edi queſtions, we 
ſhall now remark on ſuch fractures as neceſſarily require the 
operation in the fin inflance. Theſe are fractures accompanied 
with depreſſion, with or without wounds. For, not to advert to 
the reſtraint ſuch preſſure mult neceſſarily cauſe to the motion 
of the brain, ſufficient in itſelf to produce fatal effects, if the 
depreſſed parts be pointed and ſharp, as is moſily the caſe, acting 
againſt the uniform pulſation of the brain, the membranes muſt 
in ſome time be cut through, and the brain itſelf wounded, 
and whilſt this tragic work is going on, we have no ſymptoms 
to indicate the approaching danger till it is paſt remedy. The 


two following inſtances contraſted will explain and juſtify this 


2 30A ECDT 359 D416 . 
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Cask VII. A girl about ſeven years of age received a ſevere 
fracture, with profound depreſſion, on the left parietal bone; the 
© integumients. were entire, the girl quite compoſęd and ſenſible, 
but tlie depreſſion was ſo deep that it could contain a very 
ſmall egg. Such was her ſituation when brought to me, half an 
hour after the injury. Seeing that it would require three or four 
crowns of the trephine to raiſe this extended fracture, I requeſted 
of Mr. Wallace, a military ſurgeon, and Mr. Pierce, to aſſiſt me 
in chis charitable work. I removed all the integuments, wiped 
away the blood, and whilſt theſe gentlemen with their fingers 
made compreſſions over the bleeding veſſels, I began to operate 
on the inferior parts of the bone. I then commenced a fecond 
on ee e eee eee with this; but the two ele- 

yators, though acting at the fame time, had no effect on the de- 
. more crowns were then applied to the fides of 
the bone, and parallel to each other. Four © leavers acting in 
conjunction, it aſtoniſhed me to ſee with what a ſadden ſpring 
the depreſſed parts aſſumed their former ſtation. | Notwithſtand - 
ing the great extenſion of this fracture, the loſs of covering, and 
of the bone itſelf, by four erowns of the trephine, this girl 


N 


never n had the ſmalleſt nn n. a ben 


W * muſt Lo 1 che event of chis caſe if. not i 
relieved the ei wall ſhew. . 


* 


en VIII. patrick Calzy, 4 about eighteen, was thrown 
from his horſe witli great force; the conſequence was a fracture 
in part of the coronal bone, with a conſiderable depreſſion. 1 


Wilz 
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was requeſted next morning to viſit him; and ſeeing his ſitua- 
tion, I was juſt, proceeding to the oparation, when a ſurgeon of 
the city appeared, who ſaid he was employed by Caſeyꝭs maſter 
to attend to him. The depreſſion was ſo conſiderable that the 
lower edge of the fracture was. beaten under the uninjured part: 
here I intended my operation, in order the more ſpeedily and 
effectually to diſengage the fracture. But this was oppoſed : it 
was obſerved that trepanning ſo low down: would leave a great 
deformity, and that the end propoſed would be as well anſwered 
by perforating the bone at top. 1 oppoſed it in vain. I ſaw 


| that, the friends of the boy, who were preſent, as well as himſelf, 


wiſhed to have it done fo. I trepanned, introduced the 'eleva- 
tor, but could make no impreſſion, as the drepreſſed parts were 
beyond the reach of the inſtrument. I now: propoſed a ſecond 
opening on the lower edge of the fracture, the firſt being im- 


poſſible to anſwer the end propoſed. This way hot: agreell to- 


It was obſerved that an opening being made no depoſite could 
be formed, and that the depreſſed part would become gradually 
detached, and probably come away, which has ſometimes hap- 
pened· The ſore was carefully dreſſed, but the duraymater never 
aſſumed a right aſpect; however his ſpirits werk good, and he 
had no complaint but what aroſe from the ſore itſelf. The 
diſcolouration of the dura mater made me try, on the r5th day, 
and again on the 17th, the effecis of the elevator, but in vain. 
He was up every day. The 24th, looking out of a window 
for ſome time, he perceived a {light chillineſs ; at bed-time he 
grew hot and feveriſh, was very reſtleſs, and had a ſtrong ſhak- 
ing fit. This alteration was aſcribed to his making too free 

* : with 
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with himſelf. But 1 ſaw and dreaded the conſequences. I told 
the people that theſe alarming ſymptoms proceeded not from 
cold, but the conſtant and uniform preſſure on the brain ; and 
that if any chance remained for his recovery, which I much 
doubted, it muſt be by a ſpeedy removal of the cauſe ; and if they 
conſented I would not ſhrink from this diſagreeable buſineſs. I 
directly made the ſecond perforation, and ſoon raiſed the part; 
but, alas! the miſchief had been already completed. That day 
and the next he ſeemed a good deal lighter; but, about ten 
at night of the ſecond day, his neck was obſerved to be co- 
vered by a bloody. ichor iſſuing from the fore. - Next morning 
his pulſe was more languid, and the dura mater quite black. 
Towards night the bloody ichor increaſed ; he became lightly 
convulſed with ſtupor. About ten the ſubſtance of the brain 


poured forth, and he expired next morning. 


FRACTURES with a depreſſed bone always require the opera- 
tion; and though ſome caſes may be adduced where an happy 
recovery has ſucceeded without this adoption, yet it muſt ariſe 
from particular circumſtances by no means to be depended 
on. For inſtance, the depreſſion may be uniform, ſo as no 
point of the fracture may preſs on the brain. In ſuch an in- 
ſtance no doubt things may come about without trepanning; 
but have we any ſymptom to determine this point? None that 
I know of. Numbers I have ſeen periſh by neglecting the 
operation, becauſe they found themſelves free from pain and 
fever at the beginning. As then trepanning is a ſafe opera- 


tion in any tolerable hands, no confideration ſhould make the 
ſurgeon decline or procraſtinate it. He has already ſeen the 
Vor. IV. * 


happy 
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happy conſequences of it when performed in the fr/? inflance. 
He will now ſee what may be hoped for from nature, even 
in the moſt Eu e caſes, from neglect or Uelay. 


Casa IX. I was ſent for to Pat. Kellyi who had received 
repeated blows on the left parietal bone, which produced a 
very extended fracture, with a flight contuſed wound of the 
integuments. He had been attended for ſome time by a young 
man in the neighbourhood. In the courſe of about ten days 
he became heavy and drowſy; the complaints increaſed, - and 
when I was ſent for he was comatoſe, languid and oppreſſed ; 
ſo much ſo that I apprehended any operation uſeleſs, and had 
ſome thoughts of immediately returning. But reflecting on 
the great reſources of nature, and that it would be in ſome 
ſort criminal not to diſcharge my duty, I removed the integu- 
ments on the interior part, where the depreſſion was greateſt, 
and directly applied the largeſt crown I had. On removing 
the piece I introduced the elevator, raiſed the depreſſed parts, 
and was ſatisfied, from the extent oſ the injury, that many 
pieces of bone would come away. Immediately. after this he 
opened his eyes, knew me, and ſpoke; I left directions for ma- 
naging the dreſſings, and ordered ſome medicines of the nervous 
tribe. In eight days after I again viſited him, and found a 
confiderable part of the bone looſe. I made a flight inciſion 
over it, and extracted it with my forceps. The next day he 
found a weakneſs of the neck ang arm of the oppoſite ſide, 
and by night it attacked that entire extremity. In a few days 
after two more pieces of bones were removed, and again another. 
He laboured under this partial paralyſis for about frees * 
and tlien gradually recovered. L 


Ds 


11 


Case X. 1 viſited Pat: Hayes, who, thirteen days before, 
had received a blow which had made a profound depreſſion 
on the, poſterior, and near the ſuperior part of the right pa- 
rietal bone, and very near its junction with the occiput. It 
was attended with no wound, but a ſmall perforation ſcarce 
ſufficient to admit the point of a probe. In ſome days ſymp- 
toms of a depreſſed bone came on. I found the man with 
a flow, weak, but regular pulſe. He was quite comatoſe, and 
could not articulate. ' Upon paſſing a fine probe through the 
little perforation, I found the bone had been craſhed into ſmall 
bits, and was for ſome time at a loſs what to do, on account 
of the ſituation of the man and the nature of the injury. 
I declared to his friends that T ſtrongly apprehended the caſe 
mortal, but would do what depended on me if they conſented. 
Upon removing the ſcalp, the bone had been ſo far beat in that 
I conchuded I ſhould find the membranes cut through. Could 
I raiſe any part of the fracture I ſaw to a certainty I could 
remove the whole, the injury being confined to the circum- 
ſcribed part. With my forceps, probe and elevator, fucceed- 
ing each other, I was fortunate enough to remove one ſplint. 
This afforded me more room; and ſo by degrees, and with ſome 
patience, I cleared the dura mater of all incumbrance, with- 
out recurring to the trephine. It was greatly depreſſed, and 
though wounded in two or three places by the point of the 
bone, yet no where dub but diſcoloured and blackiſh. 
He opened his eyes after this, and appeared lighter. Antiſep- 
tics and the bark were not omitted, as well as a generous 
diet; that is to ſay, ſtrong ſeaſoned broths, ſago, or gruel with 


wine, and wine whey, at times. In ſome time the dura 
„ mater 
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mater roſe to its natural height, the diſeaſed parts floughed - 
off, it gradually aſſumed 0 natural colour, and he reco- 


vered, 3 a 


* 


Tur next ſpecies of injury that requires trepanning is, de- 
poſits of matter on the membranes of the brain, or on its 
ſurface. On this very obſcure and truly lamentable malady, 
my eſteemed friend, Mr. Deaſe, of the Royal College of Sur- 
geons, has thrown much light, in a late ingenious treatiſe * 
It is beyond doubt a complaint of a moſt ſerious and alarm- 


ing nature. In the courſe of many years practice, and painful 
obſervations, I cannot give myſelf credit for a ſingle cure I 


ever performed in this way, when the ſymptoms of depoſite 


were formed; and whether the patient was or was not trepan- 


ned, the ſcene cloſed with death However, this ill ſucceſs I 
complain of ſhould not deter others; for in this caſe the opera- 
tion 1s indiſpenſible ; inſtances of recovery from it can be ad- 
duced; and when a practitioner makes a fair * he 
cannot be cenſured. 


Tms complaint is moſtly confined to wounds of the ſcalp 
and pericranium, but particularly of the latter. The ſymp- 
roms of matter forming under the cranium commence. gene- 
rally about the eighth day, ſometimes later, but ſeldom ex- 
ceed the fifteenth : theſe are, fickneſs at ſtomach, head-ach, a 
ſmart fever, and ftrong ſhaking fit; the wound aſſumes a paler 
colour, the diſcharge is thin and pale, and the pericranium 
becomes more and more detached from the ſkull, Theſe are 


'* Obſervations on Wounds of the Head.. 
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the unequivocal ſigns that matter is formed on the cerebrum, 
or on its covering; and in theſe caſes, however deplorable the 
event, there is no recourſe but in trepanning. It is a fact well 
known to perſons of extenſive practice, that though this mat» 
ter begins under the immediate point of percuſſion, yet that it 
extends much further. To operate, then, to any effect, I would 
recommend the application of more than one crown of the 
trephine. For inſtance, the firſt perforation being made, I would 
immediately proceed to a ſecond, including a ſegment of the 
former circle in it, by which means the iſſue of matter is more 
facilitated, and if it ſhould be found neceſſary to open the dura 
mater, it will be done with the greater effect by extending the 
wound of it. 


Coxcussioxs of the brain are generally ſuppoſed to require 
the trepan. Dionis, an able writer of the laſt century, judges- 
that the loſs of ſenſe and memory, immediately ſucceeding a 
violent injury, are ſufficient motives to proceed directly to the 
operation, and he illuſtrates his poſition by a caſe in point “. 
Mr. Pott, though he very judiciouſly points out what can 
be effected by the operation, namely, the raiſing of depreſſed 
bones, or the iſſue of blood or matter, yet he becomes an ad vo- 
cate for it on ſtupors immediately following a hurt. For though 
it may be reſolved into ſymptoms of concuſſien, ſays he, © yet 
« extravaſation may ſo ſpeedily follow the firſt ſhock as to carry 
all the appearance of the firſt, whilſt the ſecond is the real 
« .cauſe.” But to a certainty extravaſations of blood, matter, or 
water (for, I have met them all) do not immediately, nor for 

1 ſome 
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Tome days after, produce ſtupor or inſenſibility. Fradtures with 
conſiderable depreſſion, extravaſations, &c. ſhew no alarming 
ſigns for many days; but ſtupor immediately following a fall or 
hurt is an unequivocal fign of  concu//ion, and of concuſſion only. 
Not but that I have met with three caſes, and each of them 
mortal, where the ſymptoms of concuſſion immediately ap- 
peared, though in each the fracture and depreſſion were evident. 
But this only proves that in each the injury was ſo great that 
the yielding of the ſkull was not ſufficient to deſtroy the force 


of motion. 


Ix caſes of death, after injuries of the head, where concuſſion 
was the cauſe, I have invariably obſerved the following appear- 
ances :—the pericranium and ſkull were uninjured ; the dura 
mater adhered to the latter; there was rarely any extravaſation 
of blood, and this but flight, and out of the reach of any in- 
ſtrument. In a word, I could get no information, except that 
in thoſe who died ſoon after the accident I have ſometimes 
thought the brain did nor completely fill the cavity of the 
cranium. To this let me add, that inſtances can be adduced 
where leaps or falls from an high place, on hard "ground, 
where the head has been far removed from the ſeat of the in- 
jury, have produced all the ſymptoms of concuſſions. 1 well 
know that many have been trepanned, and great cures boaſted 
in theſe diſorders ; but ſure I am, that whatever merit they 
might juſtly claim, by endangering nature's endeavours and pro- 


tracting recovery, they had none with reſpect to the merit of 
the caſe. 


I pivivs 


E 1 


I divine concuſſions of the brain into three claſſes. 1. Mor- 
tal ones. 2. Where there is recovery with: inſanity. And 3. 
Where there is perfect recovery. From what has been ſaid it 
is evident that I had early. made up my mind with reſpect to 
trepanning in this complaint: I have ſingled out two n Ming 
caſes in point in ſupport. ob. *_ en 

ibo cu! 

r XI. A ne was 1 fron his ; horſe nk found, 
ſpeechleſs and ſenſeleſs ;-and in this condition was brought home. 
A phyſician was ſent for, who immediately let blood; but find- 
ing the comatoſe indiſpoſition continue a fracture was ſuſpected, 
and I called: upon. The integuments were very thin, he had 
been cloſe thaved, and I could not be well decided. After 
the moſt critical inveſtigation I was convinced there was no 
fracture; beſides, his ſymptoms were the reverſe of thoſe attend- 
ing a fracture. Bleeding, bliſters, ſynapiſms, &. ſucceſſively 
ſucceeded: each other; but he gained no ground. He remained 
for ten days after in the ſame ſituation, with frequent moan- 
ings, and without being capable of uttering a word, though he 
took nouriſhment, drink, and whatever was offered him. About 
this time dawns of reaſon and ſymptoms: of convaleſcence ap- 
peared, and in à very ſhort time he was reſtored to perfect n 
of mind and body, and lived for many N after. 151 


Cas E XII. Mr. M. was 8 Ga: Ks 1 and pitched 
on the crown of his head on a ſtone pavement. He alſo re- 
ceived a contuſed wound from a kick of the horſe on the poſ- 
terior part of the right parietal bone, which denuded the bone. 


He was taken up ſenſeleſs and ſpeechleſs. He was profuſely bled, . 
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and ſuffered other evacuations in the courſe: of the two facceed- 
ing days, without the ſmalleſt amendment. I was then ſent for; 
and from the above recital of the caſe was ſatisfied that there was 
no fracture. The pulſe, as in ſuch caſes, were {ſlow and full; he 
moaned much, and frequently put his hand to his head. Expe- 
rience had taught me that profuſe evacuations 'anſwer no good 
purpoſe in theſe maladies, ſo I gave him medicines of the ner- 
vous tribe, with a cold infuſion of the bark; and for his diet, 
veal broth, beef tea, and ſometimes wine whey. In two days 
after his pulſe became firmer, but his reſtleſſneſs and anxiety 
increaſed towards evening. About one next morning he grew 
perfectly outrageous, ſo as with difficulty to be kept in his bed, 
and I was called up. On reflection nothing ſeemed to me ſo 
proper to calm theſe ſymptoms as ſedatives. I ſent immediately to 
the apothecary's, gave him myſelf a doſe; and finding him calmer, 
in half an hour, I left him, with directions that at what time 
ſoever it returned the doſe ſhould be repeated. At five in the 
morning the medicine was. again given. He remained compoſed, 
was much better, and viſibly clear in his intelleQs. In a word, 
I left him perfectly reſtored: the third day after; the wound in 
the head healed. IRE LIN: 3 


Faom the preceding facts and obſervation the ig po- 
* my be deduced. 


&* 4 * 


I. Tar any fraQures of the Kan * not require the ap- 
plication of the trephine. 


2. Tur 


t 0 7 


2. Tuar ſome apparently ſlight fractures do abſolutely-require 
its application; in ſuch caſes the inner table of the ſkull is ge- 
nerally more hurt than the outer, and bad ſymptoms do not 
ariſe till towards the end of a fortnight after the injury. 


3. Tur fractures with depreſſion require the application 
of the trephine, and that from ſuch there have been ſome 


furpriſing recoveries. 


4 Tnar depoſites of matter on the membranes or furface of 
the brain require the trephine, though it ſeldom proves ſuc- 
ceſsful. 


5. Tur concuſſion of the brain, characteriſed by immediate 
flupor and inſenſibility, does not require the trephine, unlefs -ac- 
companied with evident depreſſion of the -{kull- or extravaſation, 
neither of which produces bad ſymptoms for ſome days after. the. 
accident which has given riſe to them. 
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DEMONSTRATION # NEWTON's THEOREM for 
the CORRECTION of SPHERICAL ERRORS i= 
be OBIEKCT GLASSES of TELESCOPES. By the Rev. 
MATTHEW YOUNG, D. D. S. F. T. C. D. and N. R. I. A. 
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rays of light, teleſcopes might be brought to a great degree 
of perfection, by compoſing the object glaſs of two glaſles 
with water between them, in the following manner : 
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Let ADFC repreſent the Spec lake compoſed of two claſſes 
ABED, and BEFC alike convex on the outſides AG D and 
CHE, and alike concave on the infides BME, BNE, with water 

$1 Be Z 2 in 


Sm Ice Newton, f in his Optics, B. I. part e had o. Red Due. 5 
ſerved, that were it not for. the different refrangibility of the 


1791. 
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in the concavity ME N Let the ſine of incidence to the fine 
of refraction of glaſs into air be as J to R, and out of water 
into air as XK to N, and by conſequence out of plaſs into wa- 
ter as I to K: and let the diameter of the ſphere to which 
the convex ſides AG D and CD are ground be D; and the 
diameter of the ſphere to which the concave ſides are ground be 
to D, as the cube rot of K NAI to the cube root of RK—R7; 

by arg means "the tefraGhions' on he's concave Kere of che 
on the convex ſides, ſo far as they ariſe from the Arten. 
neſs of the figure. 
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M. EulER, improving on this hint, was not without hopes of 
being able, by the ſame artifice, to prevent the diſperſion which 
is occaſioned by the difference of reftangibility And publiſhed a 
memoir on that ſubject In the Berlin Tranfactions for the year 
1747. This memoir excited the attention of Mr. Dollond, and 
gave riſe to that controverſy, which terminated ſo n in the 
glorious diſcovery of the Achromatic Teleſcope. ' 199 S296 . 


IT is ſingular that this conſtraion of the firſt compound object 
glaſs, though ſo principal a ſubject of enquiry, ſhould never have 
been demonſtrated in the progreſs of this controverſy. Count 
Redern, in his memoir on © The influence which the famous 
 « Newton attributes to the different refrangibility of the rays of 
« light-on refracting Teleſcopes,” in the Berlin Tranſactions for 
the year 1760, obſer ves, that it is to be lamented, that 
Newton has not given us the demonſtration of this admi- 
4 able conſtruction, che diſcovery, of which, would not be in- 
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“ ferior to that of the different refrangivility of light; and 
that he has not informed us whether he had tried it.” 


Ix the quarts and octavo editions of the Optics, in Doctor 

Clarke's Latin tranſlation, in Doctor Horſeley's edition, in Mar- 
tin's Phil. Brit. vol. III. p. 62. and in the memoir by Count Re- 
dern above referred to, the ratio of the radii is determined in 
the fame n mahner as deſcribed above. And yet there is no doubt 
but that ſome error muſt have crept into the text; for the quan- 

tities K&M and R K—R1 are to each other as K to R, and 
therefore the ratio of the radii, according to this expreſſion, de- 
pends ſolely on the refraction between water and air, without in- 
volving any conſideration of the refractive power of the ambient 
medium that incloſes the water, which is evidently falſe. Neither 
can it be ſuppoſed that Newton would have given the ratio in 
chis complex form, which is intuitively reducible to an expreſſion 
ſo much more fimple. Mr. Harris in his Optics, and Doctor 
Prieſtley in his Hiſtory of Viſion, &c. deſcribe the contrivance 
in general, as conſiſting in cementing together two like concavo- 
convex glaſſes, with water between them, the radii of whoſe ſur- 
faces ſhall have a certain ratio to each other; but neither of them 
tell us what that ratio ſhould be. An inveſtigation: of the de- 
monſtration of this conſtruction is therefore deſirable, not only 
on its own account, but alfo as it may lead to a correction of 
Newton's text, which, from what has been obſerved, appears ma- 
WN to be 2 : 


Is the ratio of I to R denote the ratio of the ſine of incidence 


to the, fine of refraction out of glaſs into air, D the radius of the 
ſpherical 


1 


ſpherical ſurface, and y the ſemi- aperture of the lens, Newton has 
demonſtrated, that when parallel rays fall on the plane fide of 


1 A lens, the lateral aberration at the n ariſing 


N 
9 545 S ſphericalneſs of the figure, will be equal to 7. 575 


which divided by 2 the diſtance of the focus from the 
KI. 
2 *;D 
lateral aberration at the focus ſubtends at the centre of the 
ſurface. Now when the ray paſſes from the glaſs into the 
included water, and from the water into the glaſs, it is evi- 
dent that the refractions, and conſequently the ſpherical aber- 
rations, are contrary to thoſe at the firſt and laſt ſurface - and 
therefore, that all aberration ſhould vaniſh, the lateral aberra- 
tions from glaſs into air and from glaſs into water (as being 
the principal, and nearly equal to thoſe from air into glaſs, 
and from water into glaſs) ſhould ſubtend equal angles at 
the common centre of the ſpherical ſurfaces. The ſine of 
incidence out of water into air is to the ſine of refrac- 
tion as K to R, and by conſequence out of glaſs into water 
as 1 to K; therefore if we ſuppoſe the ra ys, in paſſing from 
the glaſs into the water, to fall parallel on the water, the 
angle which the lateral aberration of the rays at the focus ſub- 
tends at the centre of the refracting ſurface will be equal to 
A bi 3 306 ; which being made equal to L N . 
have d 5 to D? as K K—K 7 to R R—R I. Though the rays 
do not fall parallel on the water, yet the error cauſed by their 


far the angle which the 


centre of the lens, gives 


divergence 


1 1 


divergence or convergence will produce no difference in the con- 
cluſion of. any conſequence: See Emerſon's Dioptrics, Cor. 7 & 8. 
Prop. 40. B. 3. And that perfect accuracy was not affected by 
Newton is evident from his words, “will very much correct the 
errors of refraction, ſo far as they ariſe from the ſphericalneſs 
« of the figure.” 


Wr may obſerve, from the expreſſion laſt deduced, that the 
ratio of the radi: of the ſurfaces depends as well upon the 
refraction between air and glaſs, as upon the refraction between 
glaſs and water. We may alſo obſerve, that in the laſt term of 
the analogy, as it ſtands in Newton's text, we ſhould read R R 
| inſtead of RK ; which renders the whole conſiſtent, and re- 

moves a manifeſt corruption. 


Ir the ſurfaces be not concentrical, each glaſs becoming a 
meniſcus, no error will thence ariſe ; becauſe the centre of the 


concave ſurface will be as much farther from the focus of 
the compound lens on one fide, as it 1s nearer to it on the 
other; and therefore the correction by one ſurface will be as 
much too great, as too little by the other, ſo that the ſum of 


both aberrations will, in this caſe likewiſe, very nearly vaniſh. 


a 
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ACCOUNT 7 2 FISTULOUS OPENING in tbe STOMACH. | 
By GEORGE BURROWES, A D. M. R. I 4. 


— 


W ounps of the ſtomach, from i its ſituation and the extent Red J. 7, 
it occupies in the abdomen, have been at all times fo fre- 
quent, that their fatal tendencies - are known to every perſon 
at all acquainted with the hiſtory of ſurgery. Several methods 
of leſſening the danger of thoſe wounds, or preventing their 
W conſequences, have been practiſed at different times. with 
various ſucceſs. The mode of uniting by future the divided- 
part has been ſucceſsfully employed in-the * brute creation as. 
well as the human; and there are a few caſes in the annals of ſur- 
gery of wounds in the ſtomach remaining uncloſed externally for 
years, without any anremediable inconvenience. Having lately had 
an opportunity of ſeeing a man who had been for many years. 
in this predicament, and of examining the parts after death 
_ by diſſection, I think it incumbent on me to lay before. the Aca- 
demy ſome account of ſo extraordinary a caſe; not merely as 
2 matter of curioſity, but as an additional proof that wounds 
Vol. IV. 5 | Aa in! 


* Philoſoph, Tranſact. 
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in the l are not to be confidered as + deſperate, even 
though _ cannot be induced to heal. Deren 


— 


* 


Tus relations of fimilar caſes which are to be met with, 

though not of a modern date, are in authors of approved 

veracity; but indeed, had they been doubtful, the one which 

I now preſent to the Academy, and which is accompanied by 

the parts preſerved, aſcertains the poſſibility and ſupports their 

aſſertions. Schenkins, in his Obſerv. Med. rarior. gives two 

ſuch caſes; and we are told in the fourth volume of the 

* Memoirs of the Academy of Surgery,” that * Monſieur 

Foubert, a French ſurgeon of eminence, preſerved in + 500 
: -! -- muſeum” the ſtomach of à man wo died in the Ho! 
: Dieu ut Orleans, While he Was 4 pupil chere, ' whith had 
| an opening externally from a wound; and into which the per” 
ſon, while alive, uſed frequently to inject different alimentz, 
and digeſted them as well as thoſe taken by the mouth. 
And Monfieur Covillard, 4 celebrated ſurgeon at 3 
in his « Obſervations  Jatro-Chirurgiques,” tells us, f * Qu il 

fut pris de voir un ſoldat (en 1637) qui lui raconta avoir 
« regu une mouſqjuetade en la partie ſuperieure et laterale de 
« 'Pepigaſtre, laquelle penetra fort avant dans le corps, Tui cauſa 
des ttranges fymptomes, ẽtant dans deb perpetuelles pamoi- 
„ fons, fans pouvoir etre fortifié dans ſes foibleſſes, d' autant 

< qu'a mefure __— avaloit du bouillon, il ſortoit par la playe. 

«leſt vrai qu apres qe les Chirurgiens lui eurent donné 

45 1. —— A retenit i Alimens par arrows? des 1 


8 * 


A , 
" | 


'* Mem. de L Academie Royale de : Chirurgie tom. IV. page ys 
+ Obſerv. Ali. | ay 
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il reprit quelque vigueur, et par ſucceſſion de temps il S etoit 
remis en bon état; mais on n'avoit jamais trouve le moyen 
« de fermer et de cicatriſer ſa playe, ce qui Vobligeoit a retenir 
fa nourriture avec une tente dargent. 


+ © ALORs- i] nous montra un ulcere calleux et fiſtuleux; en 
tirant ſa tente d'argent, il ſortit environ une <cuellte de 
-« ſubſtance chyleuſe à demi -cuite, ce qu'il arreta en _reappli- 
quant ladite tente. Je Lai fait voir à MM. les Médecins, 
leſquels ont &t6 remplis d'ttonnement qu'il ſe portat d' ailleurs 
+. 6 bien, ayant le viſage et habitude du corps d'un homme 
jouiſſant d'une entiere ſante. Cependant ayant bũ un verre 
« de vin, eux preſens, après avoir tire fa tente, il Va. rendu 
par ſa fiſtule. 


Tus perſon whoſe caſe I relate was an inferior officer in 
che navy of the Eaſt India Company, ſon to a French refugee. 
This man, in a voyage to India, received a. wound from a 
blunt-pointed wooden inftrument in the abdomen, between 
che cartilage of the eighth rib, on the right fide, and the um- 
bilichus, penetrating the ftomach ; much inflammation and fever 
followed the wound, and continued a very confiderable time. 
When the inflammation ſubſided an opening remained, through 
which, when the tent was withdrawn, a fluid of a whitiſh 
colour flowed—the fades, inſtead of cloſing, turned in, and no 

union could, by any means, be induced. The man was | 
therefore adviſed to keep the opening conſtantly. plugged up; 
| this' he did for the remainder of his life, never withdraw- 
ng the plug but to an curioſity or replace it with a. 
oY Aa 2 new 


- 
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new. one. The opening was about the third of an inch in 
diameter. The plug he uſed was generally cotton wick twiſted 
hard. — It was twenty-ſeven, years from the time he re- 
ceived the injury to that in which I faw him firſt- (about 
fourteen months ago); he had then attained his fixty-fifth 
year, and was, to all appearance, a healthy man, regular in 


his bowels and all his ſecretions. He had been extremely 
drunken and diffipated, and was, even at that time, frequently 
intoxicated with every kind of fermented liquor; yet he never 
complained of any inconvenience from it, but returned che 
next day to occupation or debauch with vivacity and with 
ſtrength. He had procured a livelihood for a few years be- 
fore I met with him by teaching French in this city, being 
too old for his former occupation. I think it neceſſary to 
add, that in a voyage ſubſequent to that in which he re- 
ceived the wound, he was ſeverely afflited with ſcurvy, in 

common with ſeveral others in the ſhip, and in conſequence 
of that diſeaſe loſt every tooth in his head. All the alviolar 
proceſſes were abſorbed, notwithſtanding which he contrived 
to break his food, his gums being very much hardened, and 
eat with conſiderable e and a good digeſtion. —_ 


ON removing the plug, after taking milk, a part of it, 
quite pure, eſcaped through the opening; and he has told me 
that when his ſtomach was empty of meat, and that he has 
taken the plug out, a whitiſh fluid adhered: to it that taſted 
ſweet. He never felt any pain in the opening, nor inconve- 
nience from any 2 food. | 


Tan | 


in the middle; the duodenum was enlarged beyond the fize 
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_- Tas extraordinary being, after remaining the winter of 
laſt year in the Houſe of Induſtry, whither want, produced 
by drunkenneſs, compelled him, quitted hat aſylum, tired 


of the regularity (though not very rigid) which was there 
exacted, and went to the country; but he was forced to re- 
turn to us at the end of autumn, extremely debilitated, hav- 
ing ſuffered much from hardſhip and intemperance. From 
this time he gradually declined, his appetite continuing toler- 
ably good, but his bowels weak, till he died, which happened 
about fix weeks after his return. 


On examining the body after death, the wound was found 
to penetrate the ſtomach in the centre of the greater curva- 
ture, and from the adheſions of the liver, colon and integu- 
ments, a very conſiderable ſtricture was formed, ſo as to give 
the ſtomach the appearance of a double bag, with the opening 


of the colon, and ſeems to have in ſome meaſure performed 
the functions of a ſecond ſtomach. The colon was firmly at- 
tached to the lower part of the ſtomach by a ligamentous 
ſubſtance, that muſt have been formed by the inflammation 
ſubſequent to the wound. All the other viſcera were ſound 
and perfectly natural, both in appearance and fituation. 


I cANNoT conclude the hiſtory of this extraordinary caſe, 
without regretting my having been prevented from rendering 
it more ſubſervient to medical purpoſes by the man's ſuddenly 


* 7 "= "EY 
þ \ * „ &E.; 
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departing from the Hoſpital without my know \ ledge, 


turning in ſo debilitated a ſtate, as ſuch l an opportunity of 


4 


expoſing aliments to the action of the ſuecus us alone, of 
aſcertaining the effects of ſeveral medicines when confined to 
the ſtomach, and of making experiments on narcotics, I can 
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CASE F an ENLARGED SPLEEN. By « GEORGE 
| | FORO ST VOL 00 abs J. A. 15 


O7 N the 4th of April 1792, a man aged about forty-four, 
who had that morning walked ſeveral * miles from the coun- 
try, applied for admittance at the Hoſpital of the Houſe of 


Induſtry. He ſaid he had laboured under dropſy for ſome - 


months, during which time the abdomen had increaſed to the 
ſize it then was, which was equal to that of a woman in the 
ninth month of pregnancy. His eyes were ſuffuſed with yellow, 
but his legs were not then, nor had they ever been, ſwelled. 
The abdomen was examined by ſome of the young gentle- 


Read June 
2, 1792. 


men, my pupils, who thought they could perceive an evident 


fluctuation. He was put into the chronic ward, and ſome 
opening medicine ordered to be taken the following day 
(the 5th): this operated well; but on the next day (the 6th) 
he was ſeized with ſevere vomiting and head-ach, which pre- 
vented any examination of the ſwelling, being ſuppoſed to 
ariſe from fatigue, change of air, diet, &c The vomiting _ 


tinuing on the nth, he was removed to the fever ward, w 
he could be better attended and more regularly viſited, — 


having 


„J 


having any apprehenſion of contagion, in the tate 1 ſuppoſed 
the fluids. to be in, the efferveſcing draughts were preſcribed 
him and ſome wine. When I viſited him on the 8th, his 
pulſe was extremely quick and feeble, his ſkin hot, and tongue 
white, and I was informed that he had raved at times dur- 
ing the night. Bliſters were then applied to the legs, an in- 
jection ordered, and the wine increaſed. The vomiting ſtill 
returned at intervals. On the gth. all the ſymptoms became 
much more violent, and flight hiccough . diſturbed him now 
and then. The wine was again increaſed, being the only 
thing his ſtomach would bear. On the 10th I found him in 
a ſtare nearly approaching to coma, , with conſtant ſingultus. 
Attempts were made to rouſe bim by further ſtimulating 
applications, but in vain; and he died that evening, the 
fixth from his admiſſion, PS -the fourth from the attack of 


vomiting. 1 =y 1 


_ * 0 A wi 
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I' EXAMINED ok — che morning . his pol" From . 
the circumſcribed appearance of the tumified abdomen, I 
ſuppoſed the water might- be contained in a cyſt (a circum- 
ſtance, | believe, ſeldom met with in men) as it much re- 
ſembled a diſeaſe very familiar to me in the Hoſpital, 1 mean 
ovarium dropſy. On ſtriking the tumour on one ſide, while I. 5 
kept my hand fixed on the other, I had no doubt of feeling 
a fluctuation; but when I preſſed hard on the linea alba, or 
center of the abdomen, I was greatly ſurpriſed to find a 
ridge reaching from the ſternum to the pelvis. -I then opened 
the cavity and beheld the ſtomach and inteſtines all thrown 
completely to the right ſide, much diſtended with air, while 


x. [ 85. 1 
the whole left fide was filled up with the ſpleen, enlarged: tb 
an enormous ſize, and occupying the entire half of the cavity, 
from the diaphragm, which projected into the (thorax; to the 
pelvis; it was neither diſcoloured nor indurated, but natural 


in every reſpect except ſize. The veſſels were not more than 
a- third larger than in an ordinary ſized et TITLE IT 


Wen chis enormous viſcus was taken out, it meaſured 
fourteen inches and a half long, and weighed eleven pounds 
thirteen ounces. I need hardly mention that the uſual length 
is about four inches, and the weight fix or eight ounces. 
The liver was ſomewhat diſcoloured and diſeaſed, but not a: 
ſpoonful * water was contained in the abdomen. 


Treg 33 and ſoft texture of the viſcus on one ſide, 
and the equability of the other from the diſtended inteſtines,” 
joined to the facility with which ſuch bodies would convey 
the, ich, when ſtruck on the % fide (the uſual method, it 
being done by the operator's right hand) might have deceived- 
even an experienced ſurgeon ; and had a. perſon with ſuch a 
diſeaſe been tapped, the trocar muſt have inevitably been 
plunged into the viſcus, and death (from hæmorrhage) have 


enſued *. 


Tur ſtomach was changed in poſition as well as ſcite, lying 
more obliquely than horizontally; and ſo compreſſed was it- 
between the liver and this enlarged ſpleen, that it required: 
very conſiderable force to diſtend ir. That part of the colon 

Vol. IV. | B b MeL which: 


Such a circumſtance did once happen is Edinburgh, and the wounded ſpleen is exhi-- 
bited by Dr. Monro in his lectures. | 
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avhich is tied down by a ligament, in conſequence of the 
great preſſure, had its diameter much 2 and: the thick: - 
neſs of its coats np Gy increas n e 
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Ir 1s Pom no means uncommon to meet this viſcus preter- 
naturally enlarged; ſuch inſtances are related by various au- 
:thors, deſcribed in all anatomical lectures, and exhibited in 
ſeveral muſeums. Mead mentions the diſſection of a perſon 
in whom was fonnd an enormous ſpleen weighing five pounds, 
which he ſeems to think, with Hippocrates, an attendant: en 
ſcurvy; and Morgagni informs us of his having ſeen one of 
eight pounds. But that to which I have. the honour of call- 
ing the attention of the Academy is larger, I believe, than 
any pu deſcribed. 


* 


. 


Ou ignorance of tha uſes of this viſcus 3 is, conſidered as one 
of the diſgraces of phifiology. Much time was: employed, and 
much ingenuity exhauſted, by the ancients as well as the 
moderns, in endeavouring to aſcertain its purpoſes in the ani- 
mal œconomy, but without ſucceſs. Malpighi, diſſatisfied | 
with the conjectures of his predeceſſors, and deſpairing of ſuc. 
ceeding where ſo many had failed, reſolved on an experiment | 
from which he might -rationally have expected conſiderable 
information. He extirpated the ſpleen in ſeveral dogs, hoping 
thus to diſcover by its want what had in vain been ſought 
for from its preſence. His ingenuity was, however, but ill 
requited ; for though the animals lived long after the opera- 
tion, and conſtant attention was paid to every circumſtance 
attending them, though the experiment was repeated in Eng- 
land by Mr. Boyle, yet it has not in anywiſe aſſiſted us to 

0 5 | | Ccuſcover 


* . 


1 

diſcover what are the ſecretions of this gland, or what its 
uſe. The opinion which the ingenious Mr. Hewſon advanced 
a few years ago ſeems to me as wild as the conjectures of 
thoſe who preceded him; for how much leſs abſurd does it 
appear to ſuppoſe the ſpleen employed in manufacturing cen- 
tral ſubſtances for the globules of the blood than that it was 
intended “ as an equipoiſe for the liver,” or “ an uſeleſs maſs,” 
or an © error of nature,” or “ a fink for atrabiliary fœces, 
or “ the receptacle of a ferment,” or the © ſeat of luxury, 
as ſuppoſed by ſome; or of grief,“ as alleged by others, or 
« of joy,” or © indolence,” of mirth,” or © ſleep,” each of 
which, though oppoſite, had its ſupporters. 


BuT though the experiment of Malpighi has not diſcovered 
to us the uſe of this viſcus, it has, however, proved to us, 
that it is not indiſpenſably neceſſary to animal life; and the 
caſe which I have related evinces that it may be increaſed 
immenſely without affecting the conſtitution otherwiſe than 
by mechanical means. Enlarged enormouſly as it was, it did 
not prevent fever, nor did it ſeem to give rife to any dif- 
eaſe. Dropſy, the common conſequence of obſtructed or even 
enlarged viſcera, was not produced by it; and had not the 
fever accidentally come on, the man might have lived nll the 
preſſure had prevented digeſtion from being performed. That 
it aggravated the ſymptoms of the fever, and contributed to 
its danger, I will readily confeſs ; but I by no means think that 


it can be conſidered as a cas either exciting or remote. 
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L A DISSERTATION on a Paſſage in the ſixth 
Thad of Homer. By the Rev. Edward Ledwich, 
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II. Ffay on a Syſtem of National Education, adapted to 


Ireland. By Stephen Dickſon, M. D. State Phyſician, 
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A DISSERTATION on a PASSAGE in the SIXTH ILIAD »f 


HOMER. By the Rev. EDWARD LEDWICH, IL. L. B. 
M. R. J. A. and F. S. A. of London and Scotland. 


nnn, . of: Anteia, Read Oauie: 


wife of Prætus king of Argos, immediately became the object of 15, 1791. 


her moſt furious reſentment : ſhe infifted on his death, but Præ- 


tus, refpecting the laws of hoſpitality, declined perpetrating the 
deed, committing the execution of it to Jobates, king of Lycia, 
to whom Prætus ſent Bellerophon with letters expreſſive of his 
wiſhes. 


6 
W e Alban, FUR, "ume r. 


| From theſe lines, from the opinion of Greek Scholiaſts and 
ſome expreſſions in Þ Joſephus, it has been afferted, that the art 
of writing was unknown, not only at the time of the Trojan war 
but in the age of Homer. A learned Þ EAN no laboured 
Cay” " theſe 


* Homer, Iliad 6. + Contra-Apion, lib. 2. + Wood on Homer, p. 213—214. 
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N Foe 


theſe points, and in doing ſo has added one inſtance to many 
others of erroneous ingenuity and miſapplied erudition. I hope 
to make it evident, that Joſephus, Mr. Wood, and others, are 
miſtaken, and that the preceding citation, ſo far from ſupporting 
their hypotheſis,” is poſitive proof. of the contrary. This will 
oblige me to take a wider range than J originally deſigned, and 
introduce ſome remarks on Greek Palzography. 


JosxPHUS, who on this occaſion is much relied on, is an unſafe 
guide; becaufe the profeſſed object of his work is, to depreciate 
the antiquities of other nations to aggrandize his- own, Though 
eagerly purſuing this point, he is yet candid enough to own, 
that it was a matter much * inquired into and diſputed, whether 
letters were in uſe at the Trojan war. Did critical and antiqua- 
rian inquiries then ſupply materials a arguments ſufficient to 
decide this queſtion in the negative, there can be no-doubt. but 
he would have embraced that fide. | The opinion he delivers is, 
that the f preſent uſe of letters was unknown at that epoch to the 
Greeks. A dark expreſſion, the meaning of which ſeems to be, 
that there were alphabetic elements in. Greece in the Trojan 
times, though not applied to the recording events. The I early 
Fathers of the Church, who deſerve as much credit as Joſephus, 
and other { writers quoted by Fabricius, ſpeak of authors antece- 

dent to Homer, and whole ages e Tory near * of the 
deſtruction of Tar. * x71 £0 
11-16 ia 1 Bur 
P ne- e bee Joſeph; Sup. 
+ Nur was ren vH, xh me, agen. Joſeph. Sup. 
t Euſeb. Prep. Evang. I. 10. 
$ Fabric, Biblioth Grzc. tom. 1. initio. 


— — IV ; 
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Bur long before it became a ſubject of critical or grammatical 
inveſtigation, Diodorus Seculus * tells us the Pelaſgians had 
alphabetic elements which preceded the Cadmean: Euſtathius + 
ſays, the Pelafgians preſerved letters at the deluge of Deucaleon. 
What I have here tranſlated letters in the original are goa, ele- 
ments, Theſe were the f articulations of the human voice, of 
which, letters were the ſigns, the types or ſchemes. Euſtathius 
therefore intimates, that theſe Pelaſgic were the original elemen-- 
ory, Greek characters, which is true in fact. | 


Tus Iliad and Odyſſey offer numerous proofs of the commer- 
cial intercourſe between the early Greeks, Egyptians and Phœni- 
cians; ; and Diodorus Siculus and Euſebius agree in aſcribing the 
| ſuperior attainments of Orpheus, Muſzus, Dædalus and the other 
lettered. Greeks to their travels into the Eaſt. Can we ſuppoſe 
theſe men, who at every hazard explored foreign climes in ſearch 
of wiſdom, could be inſenſible to the uſe and advantages of let- 
ters? The Greeks were too lively and ingenious not inſtantly to 
have adopted the art and practice of writing: Diodorus Siculus 
ſeems therefore more correct than Herodotus in giving the uſe 
of letters to the Pelaſgians, and I am of opinion with him, that 
Cadmus F firſt changed the Phœnician letters to the Greek enun- 
ciation, affixing to each a name and peculiar character. Herodo- 

a cus 


* 


® Lib. 3 et 5. 


+ Mera ve xaTAXAvOjor TWO | 2 @a0:. In Iliad 2. Diod. Sic. Sup. 
Tzetz. Chil. 5—10—12. 


} Tanne roxne Nai. * . . 
Se, 1) TUT0;, $XNg a. Ammon. de differ. Vocab. 


nere, org I EXAmixnr rr Sanur. Diod. Sic. lib. 3. 
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tus ſays, that Cadmus, with the other arts and ſciences, brought 
letters into Greece, where before they were unknown: that theſe 
were ſuch as the * Pheenicians uſed ; but in proceſs of time, with 
the f found they altered the rhythm of their Se and Wer the 
Jonians changed the form of a few. 705 


Ir has always a to me „ ede how Cadmus 
came to poſſeſs the excluſive honour of introducing an alphabet 
into Greece, when it is well known the other f leaders of expe- 
ditions from the Eaſt could have done the ſame as well as the 
petty prince of Bœotia. Therefore no ſufficient reaſon can be 
aſſigned for rejecting what has been advanced reſpecting the Pelaſ- 
gians and their uſe of letters; and let it be remarked, that Pelaſ- 
gus, Inachus, Rolus, Lelex and Cecrops, were the chiefs of 
oriental colonies an hundred years before Cadmus. If the fact 
then be, as is here preſumed, and which ſeems extremely probable, 
that the Pelaſgians had letters, which Cadmus happily improved, 
Diodorous Siculus and - Herodotus are eaſily. reconciled. : For the 
latter informs us the Phœnicians (and Cadmus was one) them- 
ſelves changed the gwry and puluos of their characters. The firſt 
was their vocality or found : Thus for Aleph, Beth, Gimel, they 
faid Aha. Beta, Gama. They alſo innovated the rhythm of theſe 
eaſtern elements, that is, they 5 1 their form, and altered 


their 


+ Apa T1 p her t, To pub He Twr youppzrur, Herod. Sup. 
t Newtan's Chron. p. 13. : 


5 Itidem literarum modum ſiguram & ſcriptionis ſeriem novarunt. - Ws ad Herodot. 
Sup. Salmas, ad temp. Herod. Atuc p. 58—92. 


N 1 


bebe and arrangement. This was changing the Phœnician 
letters to the Greek enunciation, and. giving to each. a name and 
peculiar character, as Diodorus Siculus expreſſes it. Such ſeems to 
have been the formation of the firſt Greek alphabet, free from the 
learned and tedious diſquiſitions of Souliger, Salmaſius and Mont- 


faucon.. - 


SURVIVING coins, inſcriptions and literary memorials,. authen— 
ticate this detail. Pure Pheenician letters are ſeen on the ®- coins 
of Agina, Beeotia and Sicily.. It is true, Le Clerc doubts their 
exiſtence; but this is putting ſcepticiſm i in the balance againſt the 
credit of reſpectable men and ſcholars. Baron Spanheim lived 
five years after Le Clerc publiſhed his remarks, and yet took no 
notice of his objections, though very material. Fortunately the 
matter does not depend on this ſingle proof. Plutarch records 
fingular Barbaric characters, reſembling the Egyptian, on the tomb 
of Alomena in Bœotia, long preceding the Trojan war. The ſimi- 
litude of theſe elements to the Egyptian is well conceived, for 
many of the firſt ſettlers in Greece were from Egypt, particularly 
Cecrops, who being F earlier than Cadmus might have communi-- 
cated a knowledge of his alphabet to the Greeks.. 


THr1s may be called the Pelaſgic epoch of letters; the Cadmean 
_ preſents us with a mixture of old Pheenician and new Greek let-- 
oxy ters, 


* Spanheim de preſt. & uſu Numiſm. Bernard: Orb. ed 3 | 
+ Biblioth. Choifke. Tom. xi. p. 50. 


| I. log ig wet LC Tan , rern Ae, De Gen. Sers. 
5 Spagn. de ideis literar. p. 64. Rom. 178. | | 


i & TÞ 


ters, and the Bouſtrophedon manner of writing Theſe appear in 


the inſcriptions found at Eugubium and Peruſia in Italy, at Sigeum 


in Aſia Minor, on coins and on tripods in the temple of Apollo at 


Thebes, mentioned by Herodotus. From the Toniaris the alphabet 
received its laſt improvements. This brief hiſtory of the Greek 


alphabet was neceſſary for the more clearly ane the paſ- 
ſage 4 N. to in wah 


: 8 Y 1 
1 7 } 
— — - N 7 


As few languages have experienced * greater changes i in its 
| matter and form than the Greek, ſo the alterations in its letters | 
have been not leſs remarkable. The old eaſtern alphabet, on the 
formation of a new and more convenient one by Cadmus, bon 
went into diſuſe, and as palzography was not ſtudied became 
utterly unknown. This appears plainly from the doubtful man- 


ner in which both Herodotus and Plutarch ſpeak of ancient in- 


ever literary remains occurred, it was uſual to apply to the Egyp- 


tian prieſts - for their explanation, becauſe they had books filled 
with various ſorts of 'F characters. Now theſe characters, to be 
uſefully applicable to ancient inſcriptions, muſt have been F obſolete 


letters, and ſuch were the Roman Notes, as deſcribed' by Cicero 


FEES. Sf 


ſcriptions. F rom the + laſt-named author we learn, that when-- 


_- 
- > # 


- + Nulla autem fuit lingua que plures pertulerit mutationes ac rr, non folum in ——— 


borum flexionibus per varios dialeQos, ſed etiam in ipfis verbis. Salmaſ. de Hellen. p. 403. 
+ Plutarch. ſupra c citat. 


ci 


I B. CM v ns 


In robore ĩnſculptas priſcarum literarum Notas. Cic. de Dir. L. ü. c. rb Nabe — 
iconculam ejus ænt᷑am vetetem ferreis ac fere exoleſeentibus literis- inſeriptam. Suet. in "OR. 


c. 7. This ſubject is fully diſcuſſed in the Antiquities of Ireland, br 90, Edit. Dubl. 1790, by 
the author of this Diſſertation. 


— 


19 
and Suetonius. From their length and uncouth ſhape theſe anti- 
quated letters appeared more like marks than alphabetic elements, 
and hence the Greeks named them onuara'and omar; and for the 
ſame” reafon the Romans, * Note, and theſe; were the gm of 
Homer, and the gomnaa' onuare Keduw of Sextus Empiricus. It is 
very f uncertain when Homer lived; but let it be when it may, 
Greek manners and the Greek language were advanced in their 
progreſs to refinement; he, therefore, with ſtrict propriety and 
; corre attention to the ideas of his age, calls theſe obſolete letters 
not ypeppars but cyuarz. Nor could Prætus have uſed any other 
than the latter ; for Siſyphus, grandfather of Bellerophon, was 
coeval with Cadmus, the former beginning his reign at Argos 
_ forty-five years after the latter founded Thebes, ſo that the hiſto- 
rical fact and the reaſoning agree perfectly together. 


I nave tf elſewhere ſhewn, that as ſoon as the power of letters 
was known among rude people, immediately occult qualities were 
aſcribed to them by thoſe who were ignorant of the art of writing, 
and of this I have alleged ſome inſtances. The Egyptians had 
their epiſtolographic, hieratic and hierogly phie letters; the Idœi 
Dactyli, who were 5 Phcenicians, invented the magic Epheſian 
characters long after the introduction of the new Greek alphabet: 
the Romans ſuppoſed ſome divine and occult quality to be in let- 


Vor. IV. (B) ters, 


Nota alias ſigniſicat fignum, ut in pecoribus, tabulis; literis, _ literz aut bine. 
Feſt. Quælibet ſigna ſeu ſcriptalia elementa. Marcellin. | 


+ Euſeb, prep. Evang. lib. 10. 
t Antiquities of Ireland, ſup. p. 91. 
Newton, ſup. p. 147. 
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ters, as appears from Cicero and Plautus, and of this kind were 
the Runes among the northerns, all deducible from an eaſtern 
origin. The ancients alſo uſed theſe Notes and œπ˖¾Ijᷓ m and ona 
ſor * ſecrecy and expedition. I do not think Prætus's letters were 


either ſtenographic, magical or ſteganographic, becauſe his epiſtle 


was folded up and ſecured, but was written in old obſolete ele- 
ments. | | | 51 5 
Taar the art of writing was unknown to the father of | Epic £ 
poetry is affirmed by Mr. Wood and others, but his 


Dparpas Ev r rx r 


ſupplies a double proof of the n, 5 be aQive mak ypupe 
clearly refers to the operation of engraving. or tracing letters on 
wood, wax or other ſubſtance, and the folded tablet evinces no 
novel acquaintance with literary and epiſtolary correſpondence. It 
the Batrachomyomachia be Homer's, he tells us he writ in a trian- 
gular tablet on his knees. 


1 
5 EO "DEAT 010 i 8577 em. a he. n 


The Greek JO which in his 5 is in an \ highly im- 
proved ſtate, muſt have 4 required many years and the ſucceſſive 
efforts of ingenious men to bring it to his ſtandard. Nor can any 


4 


One 


* Aa crea. Cic. Epiſt. ad Att. I. 13. ep. 32. Tana © wx, Plutarch in Caton. 
Ilpwro; vroonpeiuc neg. Laert. in Xenoph. Spauheim. ſup. p. 123. 


+ Lingua Græca eſt lingua quz fuit longo ſtudio & labore fabricata ab ingenioſis homi- 
nibus, quz apud ipſos ſolum Fe; non vero apud ignarum vulgus & indocile. Spagn. 
ſup. p. 192. | 


E + 1 


one conceive that poems of ſuch f copiouſneſs, correctneſs, and 
abounding in ſuch numberleſs beauties and ornaments, ſtarted at 
once into exiſtence, without a long previous cultivation of the 
poetic art by predeceſſors. When Achilles is placed by his father 
Peleus under the care of Phœnix, it was 


Ao reupera rade W 


Muhen Te pyryp c,,, mpmxType TE Epyuy, 


that he might learn the arts of cloquence and civil wiſdom, or to 
ſpeak as well as act. The works of Homer, perhaps, do not con- 
tain a paſſage more decidedly in favour of the cultivation of let- 
ters and the attention paid to the education of a popular chief 
in theſe remote ages. | | 


t Ipſa res ſatis docet, tam elaboratum carmen nullo modo eſſe potuiſſe, niſi jam ſatis 
multis poetarum ſtudiis id effectum fuiſſet. Heyne. apud. Comm. Nov. Gotting. v. 8. 
p- 36. 
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A DVERTISEME NT. 
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THE following Memoir was written on one of two 
Subjects, propoſed by the Academy, agreeably to the 
Direction of a Perſon unknown, who gave 100. to be 
diſpoſed of by the Academy in Prizes of 50 f. to the 
beſt Eſſay on each Subject. One of the Prizes was 
adjudged to the following Eſſay, which was ordered to 
be publiſned in the Tranſactions of the Academy, by 


a Vote of Council July gth, 1792. 
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ESSAY. on a SYSTEM: of NATIONAL EDUCATION, 
adapted to IRELAND. By STEPHEN DICKSON, State 
- Phyſictan, Profs Nr of the | Praflice of Medicine in Trinity 

College Dublin, Fellow of the C ollege. of Phyſicians in Ireland, 
M. R. J. n S A. and Honorary Member of ſeveral 
N -dical Societies, 


EDUCATION may be defined the rearing of youth. Youth Read July 9, 
ought to be reared in ſuch a manner as will be moſt conducive 

to their future welfare. The welfare of a nation conſiſts in 

the ſtrength, good grder, and ſkill of the individuals who 


compale it. 


1 We education, then, that muſt be the beſt ſyſtem 
by means of which the health, the morals, and the informa- 
tion of the youth of the nation may be moſt univerſally and 


ere promoted. 


I the following eſſay I thall conſider how the promotion 
of cheſe great objects may be facilitated by a ſyſtem of na- 
tional education Wen mall include the children of the la- 


bouring poor. 
As 


[ 26 ] 

As the ſubject is not leſs extenſive than important, I can- 
not expect that ſome” conſiderations; deſerving even of conſi- 
derable regard, will not eſcape my notice. But I ſhall be little 


ſolicitous of finiſhing the minuter traits of ſyſtematic arrange- 
ment, if I be fo fortunate as to deſign. a correct outline. a 


6 Fg 
7 


To delineate from abſtract views an Utopian ſcheme” of 
national education, however conſummate, would be of little 
advantage to a people already cemented in ſociety. For it can- 
not be ſuppoſed that a great body of men, endowed with 
different portions of intellectual capacity, enlightened not only 
by different degrees but by various hues of knowledge, ſpot- 
ted with prejudices of various caſts, ſmitten with the love of 
ſeparate purſuits, and affected by a great diverſity of private 
intereſts, ſhould. ever conſpire to carry into effect even the 


beſt digeſted ſyſtem of EPR ee from any in- 
dividual. 


Tre object of the patriotic 1 of the queſtion under 
conſideration will (it is apprehended) be better attained by 
merely. ſketching out a model of civil polity according to the 
leading features of which we might and ought to mould the 
riſing generation of Ireland. 


Ir appears adviſeable in a diſquiſition of this kind, to 
keep conſtantly in view: not only the genius and the intereſt, 
but even the preſent ſtate of the country which claims our 
chief regard. But I conceive that it would be improper to 
enter very minutely into the detail of any plan; fince the 

moſt 


E 
moſt eaſily feaſible muſt require various modifications, accord- 
ing to local advantageous or unfavourable circumſtances. 


Tus following conſiderations concerning the manner of rear- 
ing the youth of this kingdom relate, iſt, To their health 
adly, To their morals; and, zdly, To their inſtruction in the 
knowledge requiſite . for the ſeveral W which they 
are to fill in ſociety. o i 5 


, Education as it concerns Health. 


Soc is the connexion between the corporeal and intellec- 
tual faculties of man, that the vigour of the former inva- 
riably tends to promote the energy of the latter. When the 
ſenſes are acute and the perceptions vivid, the empire of the 
imagination is enlarged, and reaſon has an extended ſcope for 
exertion. When muſeular ſtrength ſeconds the ſuggeſtions of 
the ſoul, the human being is perpetually active. The power 
of overcoming obſtacles is never long unattended by the in- 
genuity which points out the means, and the paſſion which 
inſtigates to the attempt. But dullneſs of fenfation and weak- 
neſs of frame are the parents of La RS and floth, -and 
ignorance, 


Tas offspring of diſeaſed parents faintly ſtruggle through the 
feeble ſtate of childhood. Vet by care hereditary maladies may 
oftentimes be corrected, or even entirely deſtroyed. Then the 
Vor. IV. © > By boy 
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boy puts forth his faculties, as tender ſhrubs. which have been 
ſheltered in their infancy {hoot out germs that defy ſueceed- 
ing blaſts. But if the infant have been neglected, the boy will 
be feeble, the youth enervate, the man diſtempered, puſilla- 
nimous, and burdenſome to ſociety. Every one knows that 
ſickneſs incapacitates the mind for any lofty daring, nay often 
for any thought but that of procuring relief from bodily dif- 
treſs. What is the whole life of a valetudinarian but a long 
fit of ſickneſs? 


Tas preſervation and rearing of infants ſhould therefore be 
the firſt objects of national care. 

TE pens of elegant and forcible writers have been employed 
to impreſs upon the minds of women a ſenſe of the amiable- 
neſs as well as virtue of fulfilling the firſt duty of humanity, 
the moſt intereſting office of maternal love, mean the nurſing 
of their own children. Let theſe advocates for the beſt af- 
fections ſtill urge their honourable cauſe. Let them force a 
decent bluſh into the cheek of diſſipated grandeur, wring ſighs 
of remorſe from the boſom. of dereliction, and harrow the foul 
of ſenſibility, with the ſufferings of abandoned innocents. Their 
eloquence will not- be wholly loſt in a kingdom to which vir 
tue has not yet bidden adieu. 0g 


Bor too much room will ſtill remain for the interpoſition 
of national tenderneſs. to ſnatch from deſtrudtion the outcaſts 
-of. ſhame, hard- heartedneſs, * miſery. An inſtitution which 
1 / provides 


1 
provides for the reception and care of foundlings is, therefore, 
of ineſtimable public utility, and decidedly entitled to the warm- 
eſt ſupport and patronage of the nation. 1 


Lr us now inquire how an inſtitution of this kind ſhould 
be mbdified, ſo as to een the utmoſt 1 85 . g ot to 
the community. | 


FiRsT, the admiſſion of infants to the benefits of this inſti- 
tution ſhould be accompliſhed with eaſe to the —— and 
nn to the children. by | | 


* 


Ix proportion to the difficulty of diſpoſing in this way of 
ſuch children as their parents are either unable or unwilling 
to maintain, will be the temptation to diſpoſe of them in ſome 
other, and that a worſe way. Acceſs to a receiving - cradle ſhould 

therefore be as eaſy as poſſible. Mothers who are oppreſſed 
with poverty, mothers who ſkulk to hide a ſurreptitious birth, 
can, neither of them, make long journeys to depoſite their in- 
fants in a place of ſecurity. 


In Scotland the people are, in compariſon of the reſt of 
Europe, undebauched. But it is the nature of woman to for- 
feit the ſenſe of virtue before the ſenſe of ſhame. In Scotland 
therefore there are women who privately give up their chaſtity, 
but whom no conſideration could induce to avow their tranſ- 
greſſion. There is no foundling hoſpital in that kingdom. 
It is in many caſes impoſſible to convey the fruit of intrigtle 

(Ca) to 
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to London or Dublin without the greateſt riſk of diſcovery. 
The wretched devotees of character then embrace the horrid 
alternative, and in the tumults of ſhame and deſpair facrifice 
the lives of their offspring, and hazard their own eternal lives. 
It is notorious that in Scotland fewer crimes fall under the 
puniſhment of the law than in any other poliſhed ſociety of 
equal numbers, the crime of child-murder excepted ; and there 
is even reaſon to believe that that crime is much more fre- 
quently perpetrated than detected. 


From hence I infer the propriety of 'eftabliſhing receiving- 
cradles for foundlings in different parts of Ireland. Nor would 
the care of theſe add much to the general expence of the inſti- 
ration, if they were annexed to, or even rendered a conſtituent 
part of the eſtabliſhment of every county infirmary. 


1 $41D that the ſafety of the foundlings admitted to the 
benefits of this charity ſheuld be an object of national care. 
But I am perſuaded that their ſafety is not compatible with 
the neceſſity of undergoing long journeys, during their ten- 
dereſt infancy, perhaps without proper food or raiment, expoſed 
to cold, and the damps of night, beſide all the accidents to 
which their delicate bodies are fo much mare liable than thoſe 
of grown perſons. 


A WEAKLY infant is frequently ſent in the moſt. inclement 
ſeaſon, from the remoteſt corner of Ireland to the cradle in 
the capital. From thence it muſt again ſet out, and undergo 
the 
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the fatigues of further travel, to the home of its appointed 
nurſe. We omit to think how many children muſt -unavoid- 
ably periſh by this eee 


How far betcer would it be if the deſerted infant were to- 
be reared in the vicinity of its native ſpot, without any waſte- 
of that little portion of vital 8 which is its ſole inhe- 
ritance ! 


PeRnaPs. alſo this plan might be politic on another account. 
It might be right to leave in the mother's power to watch un- 
ſeen the growth of her offspring. If ſhe had reſigned it through 
poverty, fortune might change, and put it in her power to 
relie ve the community from the burden of her charge. If ſhe 
had deſerted it through ſhame, the ſilent memorial of her miſ- 
demeanour perpetually Haunting her, like a warning ſpirit, 
might awaken in her mind a ſenſe of contrition and a pur- 
poſe of atonement by protecting and befriending (whenever it 
might lie in her power) the unfortunate fruit of her tranſ- 
greſſion. 


SECONDLY, Care ought to be taken that foundlings receive 
good treatment whale at nurſe. 


- 


Turs cannot be accompliſhed without frequent. inſpection 
of the children, and actual viſitation of their nurſes habita- 
tions. I am ſanguine in my expectation that this may be done, 
not. only without. expence, but. in the moſt effectual manner.. 
Why: 
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Why ſhould we perpetually omit paying any tribute of reſpect 
to the public virtue of the more amiable half of the commu- 
nity? Are women of ſuperior birth and education unfit to be 
entruſted with the management of any public concerns? Their 
delicacy indeed forbids them, and their gentleneſs incapacitates 
them from buſtling through the mazes. of ſtubborn politics. 
But to ſeek the ſequeſtered cottage; to watch the tender de- 
poſite of the publick; to cheriſh the innocent and friendleſs 
orphan, who may, one day, be a ſupport or an ornament of 
ſaciety—theſe are offices congenial to the feelings of the moſt 
refined and Fan of the female ſex. 


17 boundlings were Giperſed through Various pages of che 
kingdom, the rearing of them could be eaſily ſuperintended by 
ladies reſiding in che country. The wages of nurſes might alſo 
be paid by the hands of theſe gracious almoners of Provi- 
dence, or by ſome perſon appointed in each county to whom 
proper certificates from them ſhould be produced. This Plan, 
while it would fave nurſes the time and money which they 
now waſte in journeying to Dublin, would preſerve the in- 
fants from the dangers of fatigue and cold to which they are 


expoſed in accompanying them. 


. 


THrirDLY, Proper means ſhould be employed to cure ſuch 
children as are ul of infectious diſeaſes. f 


Tus diſeaſes moll fatal to infants are the ſmall-pox, and the 
venereal Oe: 5 


SINCE 
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Stxce the introduction of the practice of inoculation the 
virulence of one of theſe ſcourges of mankind has conſider- 
ably abated; and nothing feems requiſite to be added on this 
head to the cautions already obſerved except a perſeverance- 
in the practice, and a more extenſive diffuſion of its benefits 
by the benevolent activity of the phyſicians and ſurgeons of 
the ſeveral hoſpitals and diſpenſaries throughout the kingdom. 

In England ſome medical aflociations have been formed' for 
the purpoſe- of inoculating all the children in. certain diſtricts 
who have not had the ſmall-pox; and the advantage accru- 
ing from theſe exertions has ſurpaſſed expectation, and almoſt 
ſurpaſſes belief. Similar aſſociations in this country require 
only to be announced to be patronized “. 


Bur the havock committed by the venereal diſeaſe is truly 
deplorable. Every ſecond child committed to the foundling- 
eradle in Dublin inherits this ſhocking malady, and every one 
of theſe forfeits its life for the crime of its parents. I have 
been well informed that not a ſingle infant tainted with this 
diſorder at its birth has been ever ſaved in the foundling hof. 
pital of Dublin, except when given to a nurſe undergoing a: 
courſe of. medicine; a. circumſtance which can very rarely 


Dappen. 
4 Is 


3 By the exertions- of a 8 infituted: by Dr: 8 the N of 
the ſmall-pox in Cheſter was diminiſhed-in- four years. four-fifths. 


Yet it is computed that even ſtill. the wafte of human lives by the Gallons 
in Great Britain and Ireland, amounts annually to fifty-five thouſand five hundred 
and fifty ! See Howlett's Examination of Dr. Price's Eſſay on. Population. 
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Is this diſorder more virulent in Ireland than in England 
or France, in both of which countries I hear that children 
have been cured of ſimilar complaints? Or might not ſome 
new means be advantageoully attempted amongſt us? 


Tus are queſtions of ſuch great national import, and which 
at the ſame time fo highly concern. the reputation of the fa- 
culty, that I have little doubt but committees from the col- 
leges of phyſicians and ſurgeons might be eaſily induced to 
take them into their conſideration. From the ſkilful exertions 
of ſuch men we might perhaps without preſumption augur 
ſome acquiſition to the public welfare “. | 


Wuar proviſions for the health of children of maturer years 
might be generally adopted through the kingdom, it is not 
eaſy to determine. This, however, may be ſafely alleged, that 
every ſpecies of exerciſe invigorates the animal frame, and 
therefore that all boyiſh ſports have a ſalutary tendency. 


Bur. as the diverſions of children not only develope the 
paſſions of youth, but often prepare the road for their future 
career, 


* While I am booking towards an improved method of treating this diſeaſe in 
infants, I am rejoiced in the proſpect of its frequency being diminiſhed in the 
ſources of their contamination, by an admirable plan deviſed by the preſent chief 
ſecretary. I allude to the General Lock Hoſpital in Dublin, the eſtabliſhment 
of which is already commenced, and which is to be ſupported on ſuch an ex- 
tenſive ſcale that it will receive every perſon affected with this diſeaſe who may 
apply, without their being under the neceſſity of procuring recommendation, or 
ufing -any intereſt. An inſtitution founded on ſuch humane and liberal principles, 
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career, it ſhould enter into the policy of thoſe who endeavour 


to mould the riſing generation, to point out arid encourage 
ſuch juvenile amuſements as are at once conducive to their 


health and favourable to their morals. Sports which excite a 


diſintereſted and honourable emulation ought to be encouraged; 
but ſuch as participate of ferocity, or emanate from the ſpi- 
rit of gambling, ſhould be rigidly e | 


oy 44 


l che a Grit which is al to the TRI of 


Ireland, which forms a diſtinguiſhed ornament of their na- 


tional character, and which may be rendered a ſteady ſupport 
of their liberties—let this ſpirit be cheriſhed in the boſoms 
of our youth. Not a ſpirit forward in ſavage quarrels, or diſ- 
played in fallies of cruel vivacity, but a ſpirit patient of fa- 
tigue, yet arduous in exertion, ſubmiſſive to . but alive 


to public 95 


JoveniLe corps taught to love arms for the ſake of their 
country, and trained to uſe them in defence of its laws, will 
exhibit in their exerciſes ſports worthy the ſons of a wiſe 
and a magnanimous people. The ſentiments and the labours 
of ſuch youths will be a leſſon to their fathers, as well as 
an example to poſterity. Their ambition will be unfolded in 
competitions of virtue. Their relaxations from ſtudy will add 
nerves to courage, ſpirit to patriotiſm, and will _ ſubor- 
dination and order national habits. hol ab ene 0:4 wies) 
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/ Education as it promotes Morality. - 


| How che morals of the riſing hope of che nation may be 
guarded and confirmed, deſerves our moſt anxious confidera- 


| IT will not be eontroverted that the precepts of the Chriſ- 
tian religion ought to be inculcated as univerſally and as ſe- 
dulouſly as poſſible. The example of its Divine Author is 
the  pillat of fire which ſhould attract the  affeRtions. and 
guide the conduct of every member of ſociety. The rank 
of no man can he fo elevated as to fet him above loving his 
heighbour, and doing to all men as he would they ſhould do 
to him: Nor is the humble lot of any fo. unfortunate as to 
deprive him of the means of being meek and merciful, flow 
to _— and ready to at . 


8 is the corner alias of che plea „Aide of Chrif's 
church. Let that be preſerved; and the prayers and obla- 
Bons of every ſect of Chriſtians will be an acceptable ſacrifice 
in the fight of God. Let the milk of human kindneſs be 
taught to flow through every channel of religion. Then, 
though the mazes. of myftery and the involutions of knotty 
doctrine may continue to n the n. ern will 
ceaſe to corrupt the heart. Sine 10 


Tur inſtitution of ſunday ſchools has been already produc- 
tive of conſiderable public good. Habits of receiving inſtruc- 
| | tion 
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tion and being obſequious to rule cannot be formed tov early. 
The mind as it becgtiits: IO N l of 28 and 
order. . 41 


AL. 


To encourage th. ſchools would, . be highty "ſp 
neficial to ſociety. And let them be encouraged without any 
limitations of religion or party, without any obſtruction from 
the narrow jealouſy: of OG or the idle 2 of 
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1 a particular county in „ Bhd the eſtabliſhment af a 
ſunday ſchoul by preſhyterians gave great offence, and received 
much (oppoſition from the miniſters and adheretits of the eſta- 
bliſhed church. But could any thing be more prepoſterous ? 
As if learning and charity were of any particular ſe& or party! 
Or as if it muſt not be the with as well as the intereſt of 
all parents and paſtors to reat od their children in Porr and: 
benevolence | * 


I Hor no fach diſgraceful prejudices will find = reſting 
place in this kingdom. Let differences in religion be no longer 
manifeſted by hatred, and reviling, and calumny, but by an 
honourable emulation in the ſacred cauſe of learning and vir- 
tue · Let the catholic, and the preſbyterian, and the quaker, 
vie with him of the eſtabliſſed church, who ſhall moſt exten»: 
ſively! diffuſe the knowledge, and moſt W che come, 
— of their common Father. f A 5 


Tur ERE are certain okay al W wherein Chriſtians of 
all. denominations agree. Theſe, happily, « are the moſt intelli- 
2 Da) | gible 
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Of Education as it prometes Morality... | 


How the morals of the riſing hope of the nation may be 
guarded and confirmed, deſerves our moſt anxious conhdera- 


Ir will not be controverted that the precepts of the Chriſ- 


tian religion ought to be inculcated as univerſally and as ſe- 
dulouſly as poſſible. The example of its Divine Author is 
the pillar of fire which ſhould attract the affeRions' and 
guide the conduct of every member of ſociety. The rank 
of no man can be fo elevated as to fet him above loving his 
neighbour, and doing to all men as he would they ſhould do 
to him: Nor is the humble lot of any fo. unfortunate as to 


deprive him of the means of being meek and 3 flow © 


to anger, and ready to. forgive in __ 


8 is the corner Ss of the great „Age of Chriſt's 
church. Let that be preferved; and the prayers. and obla- 
lions of every ſect of Chriſtians will be an acceptable ſacrifice 
in the fight of God. Let the milk of human kindneſs be 
taught to flow through every channel of religion. Then, 
though the mazes of myftery and the involutions of knotty 
doctrine may continue to puzzle che neee "OE! will 
ceaſe to corrupt the heart. | ; | | Try 


Tur inſtitution of ſunday ſchools has been already produc- 


tive of conſiderable public good. Habits of receiving inſtruc- 
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tion and being obſequious to rule cantiot be formed too early. 
: The mind as it becomes e ange uw: m_ of peace and 
ang 
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10 encourage mach Ebene would, rherefore; be highly hes 
neficial to ſociety. And let them be encouraged without any 
limitations of religion or party, without any obſtruction from 
the narrow. jealouſy: of ſectaries, or the idle b of 


. politicians. | | . 


ſanday ſchool by preſbyterians gave great offence, and received 
much oppoſition from the miniſters and adherents of the eſta- 
bliſhed church. But could any thing be more prepoſterous ? 
As if learning and charity were of any particular ſe& or party! 
Or as if it muſt not be the with as well as the intereſt of 
all parents and paſtors to reat = their children in piety and 


benevolence ! 


1 ore no fuch diſgraceful: prejudices will find a reſting 
place in this kingdom. Let differences in religion be no longer 
manifeſted by hatred, and reviling, and calumny, but by an 
honourable emulation in the ſacred cauſe of learning and vir- 
tue. Let the catholic, and the preſbyterian, and the quaker, 
vie with him of the eftabliſhed' church, who ſhall moſt enten 
ſively: diffuſe the knowledge, and moſt n rann the don. 
mand of their common Father. | uh 


Thin ERE are certain * af ain wherein Chriſtians, of 
al . denominations agree. Theſe, happily, are the moſt intelli - 
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gzible to the capacities, of children, and the moſt immediately 
connected with the conduct of human life. The fundamental 
precepts of the Chriſtian religion, and their ſanctions are truths 
of the moſt intereſting, aveful, and impreſſive nature, calcu- 
lated to fill the youthful mind with the beſt: affections, and 
n * the. n Chriſtia g. 
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A SMALL ans containing: hs firſt X viriddeiphls, of” Chriſtianity; 
drawn up by ſome pious and judicious perſons; might be printed 
for the uſe of the children in all the ſunday ſchools. in the 
kingdom. A very conſiderable number of ſuch a valuable 
and unexceptionable manual might be diſperſed ratis amongſt 
the poor of all religious perſuaſions: This would contribute 
at once to put controverſial” animoſity to fleep, and to arouſe: 
the ſpirit of active virtue. To defray the expenſt of ſuch a 
publication every man who either reveres religion, or values 
the bleſhngs: of godd. order, ul be) fal to ſtand for- 
ward. p Fo mn5fov! N 


2 our exertions muſt not; terminate in the mere inſtrue- 
tion of youth: we muſt incite them to good actions by er 
adds 05 wd by ba b a e 4 +d Def art 
ny Das 414} 11 Aer 
en of virtue . bil ditributed by te ene bee | 
to praſants who had diſtinguiſhed themſelves either by ſome 
particular ſplendid actions, or by a long courſe of laudable 
conduct. Let ſimilar rewards be held forth in. the different 
ſchools of this kingdom, and I have no doubt. but they will 
rouſt to Sni and exalt to notice, even in childhood, and. 
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amongſt the loweſt order of the people, numberleſt virtues which 
might otherwiſe. have ſlept in perpetual oblivion. The ſeeds 
of honour, benevolence, and patriotiſm are thickly ſown in 
the ſpirits of our countrymen: let inſtruction and encourage- 
ment cheriſh their growth; and their luxuriant branches will 
afford a wreath. which: {hal decorate with new rs the cha- 
2 of the nation. | 


pi 12 ee at i relates to inſtruction in the knowledge. requi= 


. ye 1 the A departments. in. ſociety... SY 
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Tas part of our cab] ect . reſolves itſelf into * 
divifions correſpondent to the different departments for which 
the youth of the nation are reſpectively intended. We ſhall 
treat of it firſt as it relates to the elementary inſtruction of 
all, particularly the children of the labouring poor, and after« 
wards as it relates to inſtruction in agriculture, mining, ma- 
nufactures, and profeſſional and polite literature. 


Of - the elementary inſtruction of the obiluren of the labouring poor. 
Very young children are ſufceptible of the benefits of 
education. Even before attention can be fixed on che unin- 
tereſting objects which conſtitute the elements of written lan- 
guage, the mind may be trained to benevolence, and fami- 
lariaed to ſubordination. By fach early culture a reception 
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mind may not admit of melioration, ſo there is no young 
mind which does not ſtand in need of inſtruction. Of what 
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is prepared for che ſoeds of learning, wlich delight to ſpread 
_ roots in gentle wer ep and induſtrious. habits. 
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As there is ſcarce any age 0 ad at which the human 


nature and extent is that information which may be confi- 


dered as requilite for every member of civilized ſociety ? 


What kind of inſtruction are the children, of all the labour- 


ing poor of Ireland capable of receiving, and of rendering 


conducive to their private happineſo, and to the public wel- 


fare? Theſe important queſtions I ſhall now endeavour to 
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the commonalty in any country have no orccaſion for the 
knowledge of more than one language. To every member 


of ſociety, indeed, the power of communirating his own 
thoughts, and comprehending the expreflion of the thoughts 


of thoſe with whom he may be converſant, is indiſpenſably 


neceſſary. Without this power buſineſs would ſtagnate, and 
pleaſure, which depends ſo much upon ſympathy, would want 
its choiceſt zeſt. But how can this be beſt attained by the 
people? By an uniformity of ſpeech, a correct PO nn of 
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be vain- to ſuppoſe that ordinary men could ſpare ſol much 
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dme from the. labours annexed to their ſtation. as the attain- 


ment of more N one language, with . accuracy, ne- 
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Bur even bad the cabs 10 add leitore, it is eaſy 
to ſee * moch better 1 bo OT it. 
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TI The ih language there are no ier works con- 
. knowledge as is neceſſary to the poor. And as 
to claſſic literature, what can a tafte for its beauties produce 
in the mind of a peafant but # diſtaſte for thoſe occupations 
by which only he can maintain his family, and be of uſe 


to the community? But the truth is, that Latin is learned by 
the poor of Ireland with a very different: view from that of 
Muminating their: intelle& by a ray from the effulgence of 


ancient Rome. Their fole aim is to- qualify themſelves: for 


che darkneſs of modern Rome. They aſpire to be ſelected for- 


the prieſthood. and repair from their hovels to ſome hedge-- 
ſehool-maſter in eager queſt of che little ſmattering of eecle- 
fiaſtical language which he can afford them, and in full ex- 
ee of being ſent abroad with a ſtipend, and returning 


*. ne. which we AR CO 


Tus Engliſh 8 . be ovkets * written as 
univerſally as poſhble over Ireland The language of our 
laws, the living language of all the well educated part of the 
community, the only language by which inſtruction in arts, 


to enjoy that indolence, and that controul over the minds of 
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manufactures and trade can be conveyed" to our people Whit 
pains ought not to be taken to difftrſe itt throughout the king“ 
dom Reading and writing Engliſh ſhould, therefore; be fedu- 
louſly taught to every child in the en without exception 
of ſex, obſcurity, 4 „ c SAP DAS yy HY 
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I Do not 3 this reaching of the Engliſh Lage ac- 
cording, to the abſtract and metaphyſical. rules of grammar, 
the comprehenſion. of which is above the, capacities of all chil- 
dren, and would be utteriy uſeleſs to the poor. But let the 
practice of uſing. this language univerſally and excluſively be 
ſudiouſly encouraged amongſt the lower orders of the people, 
ſo that infants may liſp it in their cradles and children pre- 
fer it in their plays. Then will che care of a well-informed 
ſchool-maſter eaſily correct vulgariſins, and by degrees accuſ- 
tom the meaneſt peaſant to Juſt habits of ſpeech. The accom- 
pliſhment of this object I take t o be the. rſt a and moſt 3 indiſ- 


of 3 PER * þ 

penſable ſtep towards national improvement. 4s 4 
: 1 3 *$ 1 2 13 : 2 34242 T1 2#37F "PF; 
Tux ſuperſtructure to b este on this foundation mould 
be fuitec to the Wallts and th the” habit of fen neceſſitated 
to earn their bread 0 e Feat. of their A 
7 % %% % bn B $340 is LET 
VULGAR Minit is adapted to every capacity, and uſeful 
to ae in every ſtation. The common rules, and the man- 

er of their nnn en therefore be taught to all. 
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Tue Ader hams hs in my opinion, be eafily and very 
* inſtructed in ſome knowledge of the mechanic powers. 
Ido not mean to recommend the teaching of geometry, or 
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any abſtruſe W 3 3 a 1 conciſe though corre, 


evinced by expeximents plain and fimple. but; ſaßis factory and 


obviouſly applicable to the common occurrences of life. How 
often. have we ſeen. in the midſt of the, illiterate a true me- 
chanical genius burſting the baxriers of ignorance, toiling 
wich ſelf inſtruction to. diſcover the » various modes of exchang-, 


ing time for power, and at length ſucceeding by j1 the _ | 


dint of native ingenuity in the invention of valuable ma- 
chine „or in excellent improvements of thoſe already con- 
trived . Ho- much time and labour might have been ſaved 


to thoſe deſerving; men by à little timely inſtruddion! How: - 


many others poſſeſſed of ſimilar natural endowments might pros 
per training have rendered conſcious of their powers, =_ 
capable of dire@ing them to "the beft advainage? F 
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* is eely ro 5 e confilerad 4 an eee, tb his Pro- 


for the h of pobr Childers are, many, le 
" of them, at preſent ignorant of the very Principles which T 
Am recotamending they ſhould reach. Such men, if 

With proper ifiſtructicng, could very bon qualify: themſelves 
for this part öf cheir Nat 1 Fd not know * of any book 
adapted” eo well a a purpoſe, Pur one might eafily be written 
by any man of ſcience ahd good ſenſe; and I am perfüader 
chat by e 4 hs woutll Tender no inconfiterable- erriee ch 
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the community. | 
Ning to on wh ca 1 8 '784cmaitien d 8 
ai HATING 4 now en wa aſcertain . what = 1 85 101 
QryQion 18 requiſite or the children of all, even c Poore 
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in the kingdom, E ſhall proceed to conſider B che emma 

nication of this inſtruction ſy: be beſt an. | 
Lab | 5 wil 

Tur children of che poor | contribute not FR to their ſo- 

lace but to their ſupport. They cannot, therefore, be entirely 

given up by their 1 to ee ON: lan of. 
che n GS | ET WO 16L 3 
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25 * 28 hs bands of „ lows to 4 Rtained by 
fuch a feparation. It is incumbent on the ſtate to provide 
for orphans : but it ſhould never tempt: parents to abandon 
thofe whom Nature has committee, to their * care. 


nN mould, chal 3 await, ; the ai of the- 
indigent as near as poſſible to, their own doors. The peaſant. 
depending for ſubſiſtence on the daily labours of himſelf and 
his growing family would gladly. ſpare his. child from the 
buſineſs. of his. cabin, during part of the days. for the ſake 
of his education; but he could. not afford the loſs of. bis 
aſſiſtance whole days, or while he ſhould be travelling to ſchool 
many miles. It. is evident, then that any ſyſtern: of. education. 
which includes the children of the_labouring poor cannot be 
carried, into effect without the eſtabliſhment. of. a, conſiderable 
number of conveniently diſpoſed ſchools. Let us ſee what: 
meaſures are moſt expedient. to be taken to 8 ſuch eſta- 
bliſnment. 


Br an act of parliament paſſed in tlie reign of Henry 
VIII.“ and ſtill ſubſiſting, the miniſter of every pariſh in. 
| ; "4X 7 * : | | # - 283.0 At N ARS | 3 the 


* 28 Hen. 8. e 15, 


18 


the kingdom is enjoined to, keep er cauſe to be kept in his 
be ſchool for teaching Engliſh; if any clüldren of his 

„ paroch come to. hig t learne the, Came,” The faithful 
execution of this duty is provided for in a manner apparently 


the moſt efficacious that could be deviſed. The parochial 
miniſter ſolemnly, promiſes by , the oath, of induction and in- 
ſtirution do his Rving to carry into elfect the proviſions of | 
the. law. Can any thing be more reaſonable than that the 
clergy. ſhould be. ſeriouſly called upon to put in execution not 
merely, the letter but the ſpirit of the aQ, and of ther own 
Dix ritltzhs n 1H iin eden f 0 SE 544; "ed 
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inis T ERB 9 Him, who defired' that little chiidren ſhould 
be ſuffered to come unto him ! Ye are called upom by your coun- 
try to take under your protection their riſing hope. Be emu- 
lous to diſtinguiſh, yourſelves. in the performance of this ho. 
nourable duty, which Religion, and Patriotifmi, and Juftice 
require at your hands. Diſclaim the unworthy ſuppofition 
that the little annual contribution of forty ſhillings, which 
has become the cuſtomary commutation For your perſonal 
ſervice, completely exonerates you from your” Obligations. It 
is yours to be not only virta6us, but zealous in virtue! It is 
yours to fee that learning and morality flow throughout che 
kingdom in innumerable channels; like the rivers which. in: 
terſe our ſoil, majeſtic in their progreſs, and Hennen their 
Wa inſtuence en all the ne 1 *} 43 
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thick ö and provide one efficient ſchool-maſter in 
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tien pariſh for inſtructing all children who may . 
themſelves, let us conſider what further aſſiſtance will be ne- 


ceffaty for extending bog ongrs of instruction the firſt ſtep of 
national education. * 17 0 
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or bonne Porildes the * of otllers dhe popula" is 
fo great, chart one. ſchool in each cannot ſuffice for- the in 
firuftion of all the children WhO refide f in them. The obyi 
ous remedy. of this inſufficiency, 1s. to increaſe the number « 
{ſchools in proportion to the want of them. But who..are to. 
be the judges of the neceſſity for new. eſtabliſhments ? Who 
are to decide the expence, and applot che . whach.. 


may be neceſſary. for their e . 
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of 1 been } figgeſted that « ſpecial ſums, wien be aft 
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« ing. to their. ee of the polleſhons, within their UE | 
«. exits * * Sail But veſtries are 2 a, ſpecies. of publick. bodies very 
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| 1 calculated for the government and. ſupport of charitable 


inſtirutions. They are petty democracies, compoſed of che 


moſt fugitive maferials, actuated by no uniform Principle, 
bund to no ſyſtem of conduct; and too frequently, where. 
aner, 38 to be hot of, full of cabal and party. ti 
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Ix my opinion, che dard liberal, becauſe More. ſeleFd- and 
better educated bodies, the ſeveral grand juries. throughout the 


| Kingdom, would be" net only competent to aſcertain what 
et Tan- 1n955ills oho SBivong bas toi - | ſchool; 


133 


: fo! 
„ Mr. Orde's Plan- 
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fehools, in addition to thoſe eſtabliſhed by the parochial clergy; 
might be neceſſary in their: reſpective counties, | but would 
alſo, in all probability, be be ſufficiently zealous to promote in- 
ſtitutions which fo. obviouſly tend to the ee of man 
ners in the lower orders of the yours 


Tae ſoveral/ mano ad miſtreſſes placed at the head of 
theſe ſchools: ſhould be ſupported partly by a ſtated ſalary, or 
other certain aſſiſtance, as a'houſe, and partly: by a remunera- | 
tion proportional to the number of their pupils Some cer- 
tain, aſliſtance is neceſſary to ſecure: the fervice of reputable 
and well-qualified perſons * “; but the extent of it ſhould be 
barely ſufficient for the attainment. of this, end. The means 
of ſubſiſting without. exertion are the.. ſtrongeſt allurements to 
indolence. . 83 
Tur money neceſſary for the payment of the ſtated ſala- 
ries of maſters and miſtreſſes, beyond that afforded by the 
clergy, Thould perhaps be raiſed by parlament. But the re- 
mainder of their recompenfe cannot be conveniently raiſed in 
the ſame way; becauſe the amount of it, being to depend on 
the number of ſcholars, which may probably be very 8 
in different diſtricts, cannot be ekactly aſtertained. This is 
the money which I propoſe to be raiſed by preſentment of 
the ſeveral grand juries on their reſpecti ve counties, according 
r ID TDI GAR FISH! 2 "ws : 
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4 15 Denmark each pariſh is props 3 0 kool, where chit 


— are inſtructed in reading, writing, and arithmetic. The ſchool-maſters have, 
in geberal, a ſalary of C. 12 a year, a houſe, and a few. other advantages. 


11 


to the proofs laid befate' them of the numbers af poor chll- 
dren inſtructed in the different ſchoolss . 


Fs. * * * «i 
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Tae proofs to be required by the grand juries ſhould be 
ſpecial reports atteſted by a certain number of reſpectable vii- 
-tors, of whom the miniſter or curate of - the hes n al- 
n be one. Run 2 4 


In this Syſtem it would be the intereſt of all parties ts 
promote the publick good, and ſcarcely any opportunities 
-would lie open for abuſe. 
be inſtructed in the elements of learning and morality, and 
would grow up in habits of induſtry and good order. ' 
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Of inftruttion in * 


Or hae of man, . moſt Fa 
ducive to health, moſt favourable to innocence, and moſt pro- 
ductive of national , 18 e., 


Ty Sa, manly cxepciſas 4 e af the Gold invige- 
rate the frame of man and prolong. its exiſtence, and that 
ignorance of vice is. mare. beneficial to ſociety than the moſt 
refined ſpeculative knowledge of virtue, are . poſitions which do 
not require proof. It is alſo a truth equally certain, though 


leſs obvious, that the moſt durable Been of a nation 2 


£951. i n 
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Every child in the nation would 


121 


neither on its erudition, its arts, its manufactures, nor its com- 
merce, but on its See bus: hann 7 
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From hs ant which is anlt See n inclement 
the ſky or rebellious the ſoil; the cultivators always extract 
ſubſiſtence. Certain of. ſupport, they ate not afraid of the bur- 

den of families. Population and induftry increaſe together; 
Children are ſet to employment; and they, by their labour con- 
tribute to their own maintenance and the publick wealth. Cities 
are ſupplied with the ſuperffuous part of the population and 
produce of the country. Thus ſcholars, artiſts, manufacturers 
and traders are generated and fapported by the huſband- 


man. 


Wuns the artificer puts in motion the moſt powerful ma- 
chines for abridging labour, while the merchant covers the 
ſeas with veſſels: which tranſport the treafures of one country 
to another, they are ftill indebted to the perperuat exertion of 
human induftry for the riches: they amaſs. Bur the haſband- - 
man employs. in his ſervice Nature herſelf. He prepares ma- 
terials for her to work on, directs her efforts, and the . feaſons - 
and the glebe accumulate his wealth. 


Tur capitab therefore, which is employed in agriculture 
has: a twofold advantage over all other. capitals” of general uti- - 
lity. Firſt, it calls into exiſtence a more conſiderable maſs of 
productive labour than an equal capital employed in any other 
way. Secondly, in proportion to the quantity of labour which 
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, 


L 0 ] 


is thus called into exiſtence, the value of the material wrought 
upon is more enhanced, and a greater value added to: the 
annual produce of the country * this n of capital 
than nen e ls re i banal ad: 281 | 
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1 ae ſcars be a chat che e in which 
Jaws Few is moſt profitable and labour moſt W muſt 
tend moſt to * — wealkhfoms co 1 ta nin 
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{, -SUFFICI kr, Latisfied of, ow importance of lance. 


let us now, inquire of what nature as, that knowledge by 
the gxexciſe,;of which ſuch great advantages. e Mo: 


ciety. | L Ann 


Is chere any, difference, in the ſoil of different ſpots, of 
ground, in canſequence of which ſame may be better diſpoſed 
2a, yield one kind, af Prodgeb, and, Lyme, another Is, it. poſ 
fable. to render land more fertile by - manure ;,, and if fo, 
muſt che nature of the manure be... accommodated. to chat of 
the ſoil? Are particular ſeaſons, of the NN. peculiarly propiti: 
ous, for ploughing, for ſowing, for reaping, for planting, fox 
gathering fruit? Is there any thing intricate. in the p fig, of 


vegetation, in the growing of corn, in thi cultivation of vine- 


yards,. in * n A. nurſeriez, in 5 50 preſer vation 


** 1 * 


1 * [ 644 "2 1o 215 72 10 10 1. 4 FAY 0 8 Us but 14 45 0 


10 net za dee mom e ona 0301 4 1 cs Atut 

©, — The work "3 nature which remains, after dedudting or corppenſating ever 
7 thing which can be regarded as the work of man, is ſeldom leſs than a' [cp 
A4 frequently more than à third of the hole produce. No equal quantity 
« of labour employed in manufaQtures can ever — ſo great a reproduc- 
te tion. "—Smith. | 
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of foreſts? Are there any methods of deſtroying noxious in- 
ſeas, and of cheriſhing ſuck as yield us honey and filk ? Do 
we know the moſt advantageous manner of breeding cattle, 
of multiplying flocks, and of n their een 


N.., a, Mighteſt refleQtion, ſuffices to let us a the intricacy, 
tha. extent, the importance of * inveſtigations which theſe 


a involve. 


: 


Boz, according to the preſent diſpoſition of things, how. is 
the tyro farmer to acquire this knowledge? From the limited 
experience, the coarſe, and often erroneous obſervations of his 
neighbours ; from the vague rules handed down by tradition, 
and blended with prejudices and ſuperſtitions interwoven by 
ignorance; or, at beſt, by gleaning from the miſcellaneous 
details and imperfect eſſays of ſome judicious modern experi- 
menters. | But the inferior orders of men have neither acceſs 
to books, nor opportunities for ſtudy. And of thoſe even 
who do enjoy ſuperior advantages of fortune and leiſure, how 
few are qualified to combine and uſefully apply the W 


lights of modern diſcoveries ? 


Coup ſuch a random edutation, and exertions ſo ill di- 
rected ever have led to the illuſtrious diſcoveries which dig- 
nify other departments of ſcience? which teach us to call 
every ſtar in the heavens by its name, to traverſe the track- 
leſs ocean and connect the moſt diſtant regions of the globe, 
to deſcend into the bowels of the earth, to Pierce the 1ky, 


and to rob the lightening of its fury ? 
Vor. IV. (F) Tas 
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Tax eſtabliſhment of proper proviſions for education in agri- 
culture appears, therefore, to be an object of the moſt import 


ant national concern. It appears peculiarly ſo. in ireland; 
where the rural ceconomy has received fo. little commendation: 
or encouragement ; yet where the luxuriance of the ſoil and: 
the mildneſs of the climate promiſe the moſt abundant re- 
wards to the ſkilful toil of the hufbandman. Let our ignor- 
ance of theſe affairs ceaſe to be a bye-word in the months of 
thoſe whoſe knowledge of them is, perhaps, after all, ſo little 
ſaperior to our own, Let the glory of erecting new altars to, 4 
Ceres and Triptolemus be reſerved for a country not infe- 
rior in genius. or patriotiſm to the moſt favoured of anti- 


Taz firſt object to be ſought 1s a correct ſyſtem of agricul-- 
rure adapted to the particular circumſtances of this country 3. 
and the next is the diffuſion. and inculcation of its docu». 

To attain, theſs objects. a Gitably: plan muſt be diesel 
carried into execution. The following hints are ſuggeſted to 
be modified and matured by thofe whoſe talents, information, 
and publick - ſpirit Way . far ſo honourable an under- 
taking. 71 

1, LET a profeſſor of agriculture be eſtabliſhed in or near 
the metropolis, where other branches. of natural knowledge 
connected with agriculture, particularly botany and chemiſtry, 
are taught. Let this profeſſor receive a falary ſuirable to the 


| | importance 


* 
- * 
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Importance of his ſtation, and to the abilities and knowledge 
which the publick require in ſuch a man. Allot him a ſpace 
of ground ſufficient for exemplifying the nature and utility of 
different ſpecies of manure. Let him be provided with proper 
implements of huſbandry, and of farming in all its branches, 
and with models of ſuch large machines as may be neceſ- 
ſary for ſatisfactorily elucidating his inſtructions. Let him 
and his pupils have acceſs to a publick botanical garden “; 
and let the ſuperintendent of that garden be enjoined to 
ſet apart a competent portion of it for the cultivation of 
ſach graſſes, herbs of the papilionaceous tribe, and ſhrubs, 
whether exotic or indigenous, as thrive in the open air. Let 
the profeſſor diſtribute to his pupils a copious text book, con- 
taining the principles of his art, or its fundamental truths; 
and let him, with the moſt perſpicuous and circumſtantial 
accuracy, comment upon theſe texts, explain whatever is well 
aſcertained, point out the errors of authors of note and of 
common practice, and ſhew what important inquiries remain 
yet undecided or un explore. 


2. Bx$1Dt the pupils whom the love of ſcience or the fame 
of the profeſſor might collect around the chair of agriculture, 
let certain induſtrious youths of tolerable capacity, and of good 
n education in reading and arithmetic, be ſent from 


1 | each 


Three hundred pounds a year have . by parliament to the Dub- 
lin Society, for three years paſt, « towards providing and maintaining a Botanie 
« Garden.” This inſtitution has not been begun; but it is probable that a mea« 
fure of ſuch manifeſt general utility will not be much longer neglected. 
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each county to ſtudy agriculture, for a limited time, under the 
profeſſor. Theſe youths ſhould receive pecuniary aid in the 
nature of a bounty; which might be raiſed either by the vo- 
luntary contributions of the principal men of wealth aſſociated 
for that purpoſe in each county, or might be aſſeſſed on the 
counties at large by preſentments of the ſeveral grand juries. 
This aid, I ſay, ſhould be in the nature of a bounty; - not 
to maintain the ſtudents as children of the publick, but to de- 
fray thoſe extraordinary expences of a good education which 
might otherwiſe prove an inſurmountable bar to their inſtruc- 
tion. When the publick wholly ſupport. ſtudents, their money 
is often wholly thrown away. The ſupercargo may be care- 
Teſs who has no property of his own: let us embark our ven- 
ture with him who is intereſted in the ſafety of the veſlel. 


z. Turse pupils, when properly inſtructed in the metro- 
polis, ſhould return to their reſpective homes, and there (if 


eertiſied to be properly qualified) ſhould: be enabled by a fur- 


ther bounty to take, and furniſh with proper ſtock or imple- 


ments of huſbandry ſmall farms, wherein they might exhibit 


ſalutary examples to their neighbours of the advantage to be 
derived from abandoning erronequs cuſtoms; 1 


LASTLY, theſe Kent farmers mould not only exhibit ſpe- 
cimens of good rural œconomy, but ſhould be bound to in- 
culcate in others that knowledge in which they themſelves will 
have been inſtrudted for the publick good. 


I 8VvBMIT 
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I $8uBMIT to the conſideration of wiſe and pious men whes 
ther a portion of the Lord's day might not be ſet apart for 
this. purpoſe, profitably to; the poor, who are incapable of 
ſtudying books, and at the fame time conſiſtently with the 
intereſts. of religion? Might not the ſcientific farmer become 
a ruſtic orator, and explain in his field or his barn, how the 
ſpade, the plough-ſhare, the ſcythe, or the fickle might be bet- 
ter employed how the produce of the dairy might be meli- 
orated; how the breeding or the ——5 of cattle might be 
promoted or F- 118Proved.? 2 


Tube might the light of philoſophy be diffuſed- over the 
fields of the peaſant, and the garden of the cottager; from 
whence in return it would be reflected back on the higheſt: 
ſpheres, multiplying its ane, and cheering the whole hori- 
zon of ſocietx *. 


I rave already hinted at the eſtabliſhment” of aſſociations by 
gentlemen of opulence in different parts of the kingdom for 
the encouragement-of agriculture. The Dublin Society ſet a 
noble example to the reſt of the world; and the advantages 
which have ariſen from ſimilar inſtitutions that have been ſince 
formed in other nations, corroborate the. experience this coun-- 


try 


Ilie empreſs of Ruſka has at her ſole expence eftabliſhed a College of Agri- 
culture at Sophiſk. Mr. Samborſki, (a clergyman of great learning who had ſtudied 
agriculture for ſeveral years in England), has a farm of a thouſand acres provided 
with neceſſary buildings and all kind of farming utenſils. There he gives lectures 
on the theory and. practice of agriculture. From each ſeminary of the empire 
two children of prieſts are transferred to this eſtabliſhment, that they may be- 
come. properly acquainted with the œconomy of a farm, and, after they ſucceed« 
to benefices, may inſtruct their pariſhioners in agriculture... 
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try has had of its beneficial interpoſition. Put though this 
ſociety was expreſsly founded for the enconragement of agri- 
culture, perhaps it does not now ſufficiently direct its care to 
rural affairs. Manufactures and arts divide its attention, and 
diminiſh its energy. 


> 


- 


WueTHER this apprehenſion be well or ill founded, no rea- 
ſon appears why a competition of exertions for the publick 
good ought not to be deſired. The encouragements held out 
by country aſſociations may conſpire and cannot interfere with 
the encouragements offered by the Dublin Society. Gentlemen 
on the ſpot can beſt judge for the cultivation of what branch 
of agriculture each part of the country reſpectively is pecu- 
liarly favourable. They can alſo moſt effectually incite the 
people to exertion, and , moſt ſatisfactorily judge how far . 
own Pariet labours are crowned with ſucceſs. 


Ir ſuch ſocieties ſhould be eſtabliſhed, J would beg leave 
to ſuggeſt to their conſideration whether they might not deviſe 


modes of encouraging and aſſiſting young men in applying 
themſelves eſpecially to peculiar branches of agriculture. 


IN manufactures it is acknowledged that che productive 
powers of labour are conſiderably increaſed by its diviſion. 
Skill, dexterity, and judgment employed wholly upon one ſub- 
ject, muſt tend more to its improvement than if they had 
been engaged by ſeveral. This is true in agriculture as well 
as in manufactures; although it muſt be acknowledged that it 
is much eaſier to preſerve the ſubdiviſions of occupation diſtin 
in the latter than in the former. | 


Ir 


. 

Ir is only by confining to particular ſübjects the obſerva- 
tion, and thought, and genius of thoſe who cultivate them, 
that theſe ſubjects can ever be expected to be brought to per- 
fection. Such encouragements, therefore, as might induce well- 
informed perſons to apply themſelves wholly to particular de- 
partments of agriculture, may be conſidered as an eſſential 
part of à good ſyſtem of national education. 


Of infiruttion in mining. 


MiniNG is the moſt direct road to wealth; but, like the 
deſcent to Avernus, few who paſs it tread back their ſteps. 


Tnar Ireland abounds: with valuable mines, we are aſſured 
by one of the ableſt mineralogiſts in Europe, whoſe birth 
and reſidence this country boaſts and enjoys. But ſhall we 
tempt. men who deſerve well of ſociety to ſacrifice their lives 
at. the ſhrine of national ſplendour? 


I sHUDDER to think how many thouſand human beings, 
unconvicted of any crime, are at this moment plunged in 
mines from which they are, never, perhaps, to reaſcend ; whoſe 
eyes © roll in vain to find light's piercing ray; who never 
« wander where the Muſes haunt, clear ſpring, or ſhady grove, . 
or ſunny hill;” ſhut out from the theatre of nature, from 
thoſe refreſhments. which ſhe ſpreads with ſuch a laviſh hand 
upon the lap of earth; and doomed to exchange a melancholy 
and fickly life for an untimely death. 

| . Wov rd 
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Wovr.y that the purpoſes of traffic and the conveniencies - 
of ſociety could be attained by the labour of ſuch men alone 


as have forfeited their lives to the violated laws of their 


country ! But this quantity of labour will not ſuffice to pro- 
cure ſuch a ſtock of minerals as the indiſpenſable occaſions 
of ſociety demand. The working of mines, and the manu- 
facture of their produce muſt, therefore, be in part effected 
by hired labourers. | 


Dots it not, however, well deſerve the conſideration of legi- 
flators, whether the moſt unwholeſome part of this labour 
might not be. alloted to ſuch criminals as are now cut off 
from all poſſibility of making any atonement for their crimes? 
The puniſhment would be ſufficiently ſevere for the moſt 
atrocious villainy : the example would be more durable, and, 
therefore, more impreſſive than execution: criminals would 
enjoy ſuperior opportunities of repenting: and the nation 
would receive ſome compenſation for the injuries it had ſuſ- 
tained by their offences . Ly 04 

g Or 


 * Amongſt the ancient Romans, with whom capital puniſhments were much 
leſs frequent than they are with us, the “ damnati ad metalla” conſtituted the 
principal part of thoſe who were employed in the mines, in the ſeparation of the 
ore, and in the ſulphur works. The poktical wiſdom of preſerving the lives of 
offenders appeared ſo forcible to the Romans, that even Nero, who cannot be 
charged with any ill timed clemency, not only employed the „ damnati in opus 
« publicum” in digging his canal from Miſemis to the lake Avernus, and from 
thence to Oftia, but even pardoned the moſt atrocious malefactors to add to their 
number. > 8 5 


Similar regulations to thoſe of Rome obtain in fame modern ſtates, nen, in 
Spain. The quickſilver mines of Almaden are almoſt wholly wrought * criminals. 


— 
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Or the mines, however, with which Ireland abounds, it muſt 
be acknowledged that the working may, by proper -precau- 
tions, be rendered but little prejudicial to health. No delete- 
rious vapours iſſue from any of our minerals, while in the 
bowels of the earth; ſo that if an uninterrupted current of 
air be preſerved through the ſhaft and level of the mine, the 
workmen who deſcend into it will ſuſtain no injury. Even 
in the roaſting of the ore, and other proceſſes in which noxi- 
ous fumes ariſe, the danger may be POTN leflened by 
n management. 


Tus publick health being thus protected, the prompt acqui- 
fition of wealth by the working of our mines ought not to 
be neglected 


| SHOULD this object be looked to, ſome modification of the 
general plan recommended for inſtruction in agriculture * 
ERIN to be 3 


INS T EAD of ſending . to a profeſſor of mineralogy 
ſtationed in Dublin, we ought to ſend them to Germany, to 
Hungary, and to Sweden, in which countries that ſcience has 
now arrived to a very great degree of eminence: for a know- 
ledge of minerals cannot be acquired except on the ſpot 
where they abound, and under the tuition of men long con- 
verſant with their ſenſible qualities, as well as their chemical 


properties. 
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Tus * qualified to reap advantage EY this - courſe 


of ſtudy are thoſe only who have previoully received a liberal 


education in humanity and in the — ene e 


and natural e 5 ü EASY rt 


Tur expence of the education of ſuch men ought} not to 
fall wholly upon the nation: for we are not to ſearch for 
philoſophers amongſt the loweſt ranks in ſociety. But, to the 
ſupport of men whoſe genius leads them to this ſtudy, and 
whoſe previous acquirements qualify them for the purſuit of 
it, the nation ought to contribute at leaſt ſo much as the 
expence of à foreign education exceeds that of à domeſtick 
Lan ; Tet | 


| FoxTHER, men fo educated ſhould be entitled to a prefer- 
ence above others in all offices relating to mines, and beſtowed 
by government. Theſe men would alſo be preferred by mi- 
ning companies, becauſe it is obviouſly the intereſt of all ſuch 
companies to employ the moſt ſkilful as well as the moſt ho- 


neſt aſſiſtants, and becauſe men who- live by . —— | 


Fin their intereft when they know it. 


Tae expence of contributing to the foreign education of 
mineralogiſts ſhould: not, however, be a perpetual tax upon the 
nation. If the mines of Ireland ſhould in proceſs of time be 
as well wrought as foreign ones, the knowledge of mineralogy 
requiſite for their cultivation could be acquired more , eaſily 
and more ſucceſsfully at home than abroad: then the boun- 
ties to travelling ſtudents ought to ceaſe. 


Tun 


W 


Tux acquiſition of this knowledge at home would be con- 
fiderably facilitated, if we were to poſſeſs mineralogical cabi- 
nets: in which various natural combinations of metals, and of 
the other products of the mineral kingdom were well col- 
lected, and judiciouſly arranged. Theſe ſpecimens ought to be 
accumulated in ſuch abundance as to allow of occaſional con- 
ſumption in chemical experiments. For although an examina- 
tion of their ſenſible qualities may perhaps be generally ade- 
quate to the diſcrimination of different bodies, yet it cannot 
be denied that this criterion is both more a and leſs 
ſatisfactory than chemical analyſis. 


: 


A extenſive cabinet of this kind, enriched with the mine- 
- rals both of foreign countries and our own, would be an in- 
eſtimable national treaſure. But as the excellency of ſuch a ca- 
binet would depend partly on its furniture, and partly (perhaps 
principally) on their arrangement, I ſuggeſt two proviſions for 
conſideration. 8 


FissT, that it ſhould be required of every travelling ſtudent 
of mineralogy receiving a ſtipend from the nation, to collect 
in thoſe countries wherein he ſojourns, and to tranſmit to 
Dublin ſuch ſpecimens as are moſt uſeful or rare. 


- SeECONDLY, that a board of mineralogy ſhould be erected, 
conſiſting of the moſt eminent character in that ſcience | as 
preſident, and of ſuch others as may be thought worthy of be- 

ing aſſociated with him. That this board ſhould receive a parlia- 


(G 2) mentary 
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mentary grant of a groſs ſum to be expended in building 

apartments for a publick cabinet of mineralogy, and a chemical 
laboratory under the fame roof; and ſhould: alſo receive ſach 
annual ſums as would be neceſſary to preſerve them in re- 
pair, and to give to a competent number of travelling ſtu- 


_— to be ———— 1. che ee n OT. 


ria 8 the care of procuring, arranging . PONY 

ing ſpecimens, and the power of permitting ſtudents to examine 
them, and to enjoy the: uſe of the chemical laboratory, under 
ſuch reſtritions as might ſeem adviſeable, ſhould be entruſted 
to board. 


Tas as would certainly be  fomewhat: expenſive; but: 
when we conſider the engines that are to be put in motion, 
and the ſkill; and integrity of the perſons; to whom the direc- 
tion of them is propoſed to be entruſted, perhaps it may be 
allowed that few could be deviſed more directly conducive to- 
national opulence. 


Qf F inſtruction in manufafnres. 


Nax to the cultivation of the earth, ſociety is moſt bene-- 
fited by the manufacture: of its produce. How manufactures: 
may be beſt promoted, and what kinds ought” to be princi-- 
pally encouraged in a ſyſtem: of CEN I ſhalk 
naw” endeavour” to aſtertain. + uf Gin bs: 


Tat 
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Tun promotion of manufactures depends on the number and 
fill of thoſe who engage in them. Inaſmuch, therefore, as 
manufactures are uſeful to the community, exertions ought” 


to be: made to increaſe the number and improve the Kill of. 
manufacturers. 


To attain this end the following ſcheme is ſuggeſted. I 
muſt premiſe that this, like what I have thrown out upon 
other fubjects, is offered, not as a perfect plan, but as one 
yet to be modified as the fite of e N circumſtances may 
require. 


Lr ſeveral ſchools be erected in different parts of the king- 
dom for the inſtruction of youth in various branches of ma- 
nufacture; ſome for teaching the linen, others the woollen 
manufacture, others that of filk, of cotton, of hardware, and 
ſo forth. The general outlines of the plan of each of theſe 
ſchools I ſhall attempt to delineate. 


= Tarzan nl be a head maſter well known. to be per- 
fectly converſant in every branch of the department which 
he is appointed to ſuperintend. This maſter ſhould have the 
direction of the whole ſchool, ſubject only to occaſional con- 
troul in the manner | hereafter ſpecified. The ſalary of this 
maſter ſhould. (for obvious reaſons, be derived either wholly - 
or principally from à certain proportion of the profits of the 
manufacture wrought in the ſchool:. 

| _ | ; 


2.- THERE 
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2. TERRE ſhould: be a competent number of ſubordinate ſu- 
perviſors, one to teach the myſteries and inſpect the manage 
ment of each particular branch of the general department. 


3. Tunes ſhould be a head claſs of ſtudents intended to 
be maſter manufacturers, each of whom ſhould pay a certain 
ſum on admiſſion into the ſchool. Theſe {ſhould be: inſtructed 
in the theory and practice of every branch of the manufac-. 
ture to which the fchool is appropriated, from the collection 
of the raw material to its converſion into the moſt elaborate. 
compoſition of art. Theſe ſtudents ſhould alſo be taught book- 
keeping, and in ſhort whatever is neceſſary or uſeful to be 
known by a maſter manufaQturer ; particular attention being 
paid to their education in any one branch for which they 
may be peculiarly intended. 


4. Taere ſhould be a ſecond claſs, conſiſting of poor chil- 
dren, who ſhould be admitted gratis, upon proper recommen- 
dation, and maintained and clothed entirely at the publick ex 
pence. Theſe ſhould be inſtructed in the ſubordinate labours 
of handicraft, to which they ſhould be principally confined. 


I sax principally, but not wholly; becauſe I am not of 
opinion (with Dr. Prieſtley) that the mechanical parts of any 
employment will be beſt performed by perſons who have 
* no knowledge or idea of any thing beyond the mere prac- 
« tice.“ Some of the moſt valuable improvements in machi- 
nery and in the conſtruction of philoſophical inſtruments have 
been made by intelligent workmen. In the firſt fire- engines 

TP 1 a boy 
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a boy was conſtantly. employed. to open and ſhut alternately 
the communication between the boiler and the cylinder, ac- 
cording as the piſton either aſcended or deſcended. One of 
thoſe boys who was anxious to be at liberty to play with 
his companions, was the firſt who obſerved that by tying a. 
ſtring from the handle of the valve which opened this com- 
munication te another part of the machine, the valve would 
open and ſhut without aſſiſtance. Thus one of the greateſt 
improvements that has been made upon this machine ſince its 
invention was the diſcovery of a boy who ſought to ſave 
his labour. Was the genius of this boy unworthy of being 


cultivated ?. or ſhould he have been treated merely as an auto- 
maton becauſe he was poor? I ſhall adduce another example 
of an oppoſite kind. In the ſtaple manufacture of this country 
a conſiderable loſs has been occaſionally ſuſtained by the rot- 
ting of linens in conſequence of the acidulous liquor where- 
with the bleachers ſour them having been too ſtrong. The 
only teſt which theſe workmen employ to aſcertain its ftrengrtli 
is their taſte. But this ſenſe is proverbially irregular. A very 
little chemical inſtruction would furniſh them with a criterion. 
ſufficient to ſecure the good effects of the W and to pre- 
vent It from being ever corroſive. 


5. Tux desen of the ſchool would be Sanne edel by a 


competent number of experienced journeymen, who ſhould be 
employed in ſuch work as cannot be performed by children, 

and in the inſtruction of all, particularly the ſcholars of the 
| ſecond elaſs, in the ſeveral operations of manual art. 


LASTLY., 


——— 
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LAsrIx, 2a dana .confiſting of a certain number of gentle- | 
men reſiding in the neighbourhood of ſuch ſchools, (and who 
may be appointed, in ſome caſes by government, in ſome by 
the truſtees for promoting the linen and hempen manufac- 
tures of Ireland, in ſome by the Dublin Society, or other- 
wiſe, as might be thought adviſeable), ſhould regulate the 
whole, exterior and interior management of each manufactur- 
ing ſchool, audit the accounts, receive and diſburſe caſh, or- 
der implements and machines, procure raw materials, difpoſe 
of the manufactures, appoint maſters, admit and diſmiſs ſcho- 


"Grow materia ſhould be 1 as are aer * exe- 
cuting the ſeveral ers, of workmanſhip in the . beſt manner. 


Tas moſt. uſeful 1 for rae Books 88 ſhould eſpe- 


cially be provided, and the proper gere of them care- 
fully attended to. 


' PRIZES Far PEE. 5 3 and induſtry ſhould be liber= 
ally, bur chaſtely nee, — | 


Wurxkxvrxx a ſcholar of the head claſs may appear, after 
due examination and trial, to be properly qualified for the 
exerciſe of his trade, he ſhould receive a ſuitable certificate 
from the council of regulation, which certificate ſhould entitle 
him to be admitted to all the advantages at preſent confined 
to thoſe who. bave ſerved a lr: apprenticeſhup to mem- 
bers of corporations. 


A SIMILAR 
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A $1MILAR rule ſhould be eſtabliſhed with reſpect to ſcho- 
lars of the ſecond claſs. Theſe, moreover, ſhould be entitled 
to a preference above other journeymen in being employed 
at the ſchool, and ſhould not only receive pay as ſuch, but if 
they fhall have continued to labour induſtriouſly in that capa- 
city for a certain length of time, or if they ſhall have ob- 
tained a certain number of prizes for excellence in their art, 
| ſhould receive ſuch a ſtock of implements or machines as may 
enable them to enter into trade on their own account, and 
employ an additional number of hands. 


Turxss are but the leading features of a plan which can be 
perfectly faſhioned only by the deliberations and exertions of 
perſons converſant in the ſeveral manufactures. 


I Now proceed to obviate ſuch objections againſt the gene- 
ral ſcheme as occur to me. 


FikxsT, let us conſider the expenſe of ſuch kind of eſta- 
bliſhments. 


Tux labour of children employed at machinery may be fairly 
conſidered as equally productive with the labour of an equal 
number of men unaſſiſted by any combination of mechanic 
powers. The labour of the meaneſt hired labourer cannot be 
worth leſs than that of an able-bodied ſlave. Now the labour 
of an able-bodied ſlave is calculated by a very judicious au- 
thor (Mr. Cantillon) to, 'be worth double his maintenance. 
From hence I conclude that the expenſe of maintaining all 
the children educated in manufacturing ſchools would be at 
leaſt defrayed by the profits of their labour. 
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I nav equal reaſon to conclude that the maintenance and 
pay of experienced journeymen would be at leaſt ee 
by the as their labour: „ ee 5.7 am 
WHETHER this reſidue of che profits ariſing from the ma- 
nufactures wrought in theſe ſchools would ſuffice to pay the 


ſalaries of maſters, and other current expenſes, Jam not pre- 
pared to ſay. I think it probable that, in moſt caſes, it would; 
becauſe theſe ſalaries can ſcarcely be rated at more than a 
proportion of the whole profits accruing from the manufactures, 
equivalent to that which private manufacturers lay by to enrich 
themſelves. Indeed I apprehend that if the ſchools ſhould be 
well regulated, and the manufactures wrought in them properly 
diſpoſed of, the ſalaries of maſters would not amount to this 
ſurplus of profit. 


Tus fees of admiſſion of the head ſcholars might be applied 
to the purchaſe of machinery. After ſome time it is probable 
that this reſource would be more than ſufficient for their pur- 
chaſe and preſervation in repair. 

' Ir only remains to provide buildings adequate to the pur- 
poſes now mentioned. The expenſe of theſe might probably 
be defrayed partly by ſubſcriptions or bequeſts, and partly. by 
parliamentary aid. "Theſe would certainly be advanced with 
| alacrity, if the ſcheme ſhould appear to be 1n its principle and 
execution decidedly difintereſted, and in the event of its Tuc- 
cone decidedly advantageous to the ee 


Tur 
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Tur ſecond objection which I conceive might be urged 
againſt this ſcheme is, that it militates againſt the excluſive 
privileges of eee and the unn of nnn . 
3 3 | 


TuIs is the quarter from whence the moſt ſtrenuous op- 
Poſition is to be dreaded. For when did any ſet of men who 
enjoyed a monopoly agree to relinquiſh it for * GEAR 


good ? 


* 


Bur the pelle of all kinds of monopoly in trade may 

be eaſily proved. The profits and the wages of all perſons who 
enjoy the benefits of a monopoly are greater than the ſkill 
and labour of ſuch perſons merit. This operates as an encou- 
(H 2) ragement 


* The regulations of apprenticeſhip in Ireland are upon a different footing, 
and ſomewhat leſs illiberal than in England. In the latter country a ſtatute was 
enacted in the 5th of Elizabeth, prohibiting all perſons from . exerciſing any eraft 
or trade then_ uſed who ſhould not have previouſly ſerved an apprenticeſhip for 
ſeven years. In Ireland fimilar prohibitions obtain in all corporate towns by 
authority of bye-laws of the ſeveral corporations. Theſe prohibitions, however, 
extend only to natives of Ireland; for. by a rule made by the lord lieutenant and 
privy council, (which in this inftance has the force of a law, according to a ſtatute 
paſſed in the 17th and 18th of Charles the Second) all foreigners and aliens, 
as well perſons of other religious perſuaſions as proteſtants, who are merchauts, 
traders, artizans, artificers, ſeamen, or otherwiſe ſkilled in any trade or the work- 
manſhip of any manufacture, or in the art of navigation, who come into any 
city, walled town or corporation, with intent there to relide, ſhall, upon requeſt 
made and payment of twenty ſhillings by way of fine to the chief magiſtrate and . 
common council, or other perſons authoriſed to admit freemen, be admitted free- 
men of ſaid city, &c.; and in like manner ſhall be admitted to the freedom of 
; hap of their 8 trades, with the full, enjoyment of all privileges of buy- 
| ſelling, working, trading, &c.; and any magiſtrate refuſing to admit foreigners a 


10 hing ſhall be disfranchiſed. 


4 
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ragement to fraud and to idleneſs ; to fraud, becauſe mono- 
poliſts receive more for their commodities than their intrinſic 
value; to idleneſs, becauſe the obvious policy of keeping the 


market for thoſe commodities underſtocked prevents them from 


ſupplying it as well as they can, from working as much as 
they are able. l 17 93 8 


Tae exchafive privileges of corporations and the regulations 


of apprenticeſhip are the gates of monopoly which ſhut out 
natural competition, reſtrain induſtry and genius, and in the 


end fall as a dead weight on the body of the publick. 

As to the excluſive privileges of corporations which obſtruct 
the circulation of labour from one place to another even 
in the ſame employment, workmen, I know, will be ready to 
urge that the price of their labour ought to be protected by 


monopolies. But this is a falſe, as well as an illiberal argu- 
ment; for the demand for workmen always increaſes with the 


thriving of manufactures and the extenſion of commerce; and 


with the increaſe of demand for workmen will the price of 


their labour be neceſſarily increaſed. Hence it is that the 
wages of workmen are always higher in capitals than in the 
country. | 


As to che regulations of apprenticeſhip which obſtruct the 
circulation of labour from one employment to another even 
in the ſame place, it is difficult to ſay what can be alleged 


in its favour. The common cry is that apprenticeſhips are 


neceſlary 


1 


neceſſary to guard againſt bad workmanſhip. But this argu- 
ment cannot bear ſifting. Are not apprentices uniformly em- 
ployed in work by their maſters.? Is not work as well executed 
in—Paiſley, for example, as in any part of Europe, although 
the term of apprenticeſhip is not half as long in Scotland 
as it is in moſt other countries? Has any national diſadvan- 
tage. accrued from the act of parliament which expreſsly opens 
the linen trade in England to all perſons? In fine, are the 
manufactures of Mancheſter, Birmingham, and Sheffield (which 
do not come within the ſtatute of apprenticeſhip) any diſcredit: 
to the people engaged in them? 


Sou advantage to ſociety may poſſibly accrue from the 
quarantine of a probationary term being exacted from thoſe 
who exerciſe a craft concerning workmanſhip in which every 
man is not qualified to judge by inſpection. A man may 
be a bad attorney or a bad apothecary without being diſco- 
vered to be fo by him who could inſtantly diſcover the coarſe-- 
neſs of a hat or the clumſineſs of a boot; and the fortunes: 
and lives of the community may ſuffer by miſplaced confi- 
dence in fach men. But, after all, is their having ſerved an 
apprenticeſhip any teſtimony of their {kill, or ſecurity for their 
integrity? It may be ſaid that it affords a preſumption in their 
favour. But let ſuch preſumptions be ſuperſeded by proofs. 
Let an examination of their qualifications. by perſons eminent 
in their art be inſtituted as a teſt of their competency, and 
let an examination of their workmanſhip by the ſame perſons: 
be reſorted to as a teſt of their honeſty. It has been well 
obſerved that the ſterling mark upon plate, and the ſtamps 

. upon 
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upon linen or woollen cloth, give the purchaſer much greater 
ſecurity than any Natute of apprenticeſhip : be generally looks 
at theſe, but never thinks it worth his while to inquire whe- 
ther the workman had ſerved a ſeven years apprenticeſhip. 


- CAN it be doubted that a man poſſeſſed of eminent genius, ; 


or induſtry, or both, may not acquire perfection in his art 
ſooner than one who hath neither abilities nor application? 
And is it conſiſtent with the natural rights of man to put 
forth laws of form and ceremony which ſhall inhibit any one 
from the profitable exerciſe of his talents? 


Tur fkill and the labour of every man are his moſt in- 
diſputable, and ought to be his moſt unviolated property. 
The poor man's liberty to earn his bread by whatever honeſt 
means Providence has put in his power is a charter granted 
by Heaven, which ought. to be held ſacred upon earth. | 


Tuts is a liberty which can never degenerate ito licen- 
tiouſneſs; for who will employ a labourer not worthy of his 
hire? but if worthy, why. ſhould he be debarred of EL 


ment? 


Can it eſcape the moſt ſuperficial obſerver that all - buſineſs 


which is carried on in the open air muſt neceſſarily be pre- 

+ carious, depending on the concordance between the ſeaſon and 
the work? The maſon is idle in ' froſt, the later in ſtorms, 
the bleacher in ſnow. — the demand for different ma- 
| nufactures 


—— 


* 
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nufactures muſt vary according to the time of year, to the 
change of faſhions, to foreign orders. See they how your 
laws of apprenticeſhip operate—they prevent all labour when 
a particular kind cannot be exercifed; and when there is an 
extraordinary demand for any particular kind, they prevent a 
ſufficiency from being procured. 


. 


Tur ancients knew no ſuch impolitick reſtrictions. They 
held that every man has a right to learn what another is 
willing to teach upon ſuch terms as may be agreed on be- 
tween them. They never conceived that induſtry is promoted 
by the profits of one man's labour neceſſarily centering, for 
a ſtated number of years, in the aggrandizement of another. 
They never held that the myſteries of all crafts are equally: 
difficult to be acquired. They never conceived that {kill and: 
integrity are inſured by the workman's having been a re- 
- demptionary flave. Yet we maintain cuſtoms founded upon 
ſuch notions ; though we ſee that apprentices are, in general, 
as idle as they dare be; that when put out, (as they com-- 
monly are from charity ſchools,) with ſmall apprentice fees, 
and bound for a long term of years, they become peculiarly 
worthleſs and unprofitable; but that journeymen paid by the 
piece are prone even to endanger their healths by the aſſiduity 
of rr ee 


To conclude theſe comments; though I am an enemy to 
every ſpecies of monopoly in trade, I do not propoſe to over- 
turn the whole ſyſtem of corporations and apprenticeſhips. 
But let the doors of corporations be opened, by means of ma- 

nufacturing 


1 


nufacturing ſchools, for the admiſſion of all who are properly 
qualified. At the ſame time let a fair competition be inſti- 
tuted between theſe ſchools and private maſters, by removing 
from the latter whatever reſtraints in the number of appren- 
tices are at preſent impoſed upon them. 

Tux only remaining objection againſt manufacturing ſchools 
which I can foreſee, relates to the labour of children, and the 
impropriety of calling into action their whole ſtrength. , 


Or the tenderneſs due to youth no one can be more ſen- 
fible than I am, no one more ſolicitous that it- ſhould be ſe- 
dulouſly regarded. But let it be remembered how much labour 
is diminiſhed by machinery, and how eaſy it is in an exten- 
five factory to apportion to every degree of ſtrength its proper 
employment. 


Taar children ſhould be rendered as valuable to the com- 
munity as is conſiſtent with their health will ſcarcely be 
controverted, Early habits of induſtry lay the foundation of 
order and temperance through ſucceeding life. Theſe pro- 
cure riches, promote health, and ſecure comfort to indivi- 
duals; and by conſequence eſtabliſh national proſperity. When 
the poſſeſſion of children is a treaſure, marriage is wooed with 
eagerneſs, and enjoyed with tranſport ; plenty ſmiles in the 
train of population; and the land overflows with innumerable . 
ſotrces of fertility and wealth. 


HaviNG 
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HAvINxG now endeavoured to ſhew how inſtruction in ma- 
nufactures may be; beſt promoted, few words will ſuffice to 
aſcertain what kinds ought to be principally en in a 
ſyſtem of national eduration. ke. 


_ Taz manufactures beſt entitled to encouragement are thoſe 
which, are moſt favourable: to health and good morals, beſt 
aſſiſted by the natural. reſources. of the kingdom, moſt con- 
genial to the diſpoſition and habits of the people, and moſt 
prized by the inhabitants of other countries. 


Of inſtructiun in profeſſional and polite literature. 
Tais ſpecies of inſtruction being chiefly deſigned for thoſe 
ho are to fill the higher orders of ſociety appears to be 
leſs immediately the object of our preſent inquiry than any 
of the foregoing. The education of the rich muſt neceffarily 
be leſs ſyſtematical than that of the poor; both becauſe the 
knowledge of the former is more various, and muſt therefore 
be drawn from a greater variety of ſources; and becauſe 
men in ſuperior ranks are likely to judge themſelves what 
kind of education is beſt fitted for their children, and poſſeſs 
the means of carrying the tefult of their judgment into exe- 
cution. It muſt, however, be acknowledged that all men are 
more or leſs ſwayed by cuſtom : it ſeems therefore adviſeable 
to point out what ſpecies of education ought to be cuſtom- 
ary, what eſtabliſhments ought to be encouraged for inftruc- 
| tion in profeſſional and polite literature. | Er | 


Vor. IV = | (1). I SHALL 


t 1 


I 894LL briefly conſider, firſt, what kind of knowledge 


men intended for the ſuperior walks of life ought- to 'poſleſs ; : 
and ſecondly, what means ought to be employed for facili- 
tating the communication of this knowledge 


Tus education of the divine; the lawyer, the phyſician, the 
painter, the muſician; the naval and military officer, the 
merchant, the ſtateſman, and the elegant mer 88 ee to 
branch from one common trunk. 5 | 

STRICT grammatical accuracy in the uſe of the Engliſh 
language, and a familiar acquaintance with the Latin and 
French ſhould be conſidered as indifpenſable 'ground-works for 
whatever hs rat is 8 to be erected. 


Tt 


Sapa 1 writers, * choſe too * repre, Hove een 


proper to decry the ſtudy of the dead languages as a uſcleſs 
tax upon the memory; but theſe gentlemen have over-rated 


the difficulty of acquiring a competent knowledge of- . theſe. 
tongues; they have omitted to conſider how many Engliſh, 


eſpecially technical words, ſpring from the Grecian fount ; and 
above all they have forgotten how univerſally the Latin 
tongue pervades every department of literature; ſo that Tul- 
ly's aſſertion is as true at this day, over all che realms of 
poliſhed ſociety, as it was. originally in the city of Rome 
Non tam n eſſe ſcire Latine, quam turpe neſcire.” 


A GENERAL awed of ancient _ modern hiſtory, of 
the nature of the conſtitution under which we live, and of 
| | q the 


19 2 
the laws by which we are nt en 80 in a courſe 
of liberal education. 


— . 
111 


In men whom noble birth or perſonal intereſt holds forth 
as candidates for the rank of legiſlators, the want of full in- 
formation mom, theſe ſubjects is not to be pardoned. 


or political knowledge there are two kings, without poſſefling 
a competent ſhare of which no ſenator can diſcharge wiſely or 
. conſcientiouſly the truſt repoſed in him by his country; a 
knowledge of conſtitutional, ,and of commercial policy. To 
maintain the conſtitution by the ſupport of government, the 
preſervation of order, and the protection of liberty; and to 
augment national opulence by the encouragement of manufac- 
tures and the extenſion of trade are the grand objects of par- 
liamentary deliberation. But is it poſſible that men can be 
qualified to make conſtitutional and commercial laws to bind 
a. nation, without ever having ſtudied the principles of conſti- 
tutional or commercial policy? And with what pretenſions to 
honeſty or even decency can men think of aſſembling for this 
purpoſe without theſe qualifications ? 


La8TLY, the education of men deſigned for the higher walks 
of life cannot be complete without ſome acquaintance with 
the hiſtory of nature, a ſubje& neither leſs intereſting nor leſs 
important than the hiſtory of man. The properties of the 
bodies which ſurround us, and with which we are every 
moment of our lives converſant, are more or leſs. known 
by every perſon. . But the man of good education - knows 
SR | (12) | pPfhiloſophically, 
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philoſophically, what the illiterate _—_ renn gp . pit 
ence, or glean by accident. 210 | 


I FORBEAR to enter into any examination of the mode of 
' proſecuting the particular ſtudies which are peculiarly ſuited 
to the ſeveral departments of profeſſional and polite literature. 
They who preſide over theſe departments are certainly the 
moſt competent to regulate the ſtudies and aſcertain the qua- 
Ifications of fuch as are to be admitted into them. To theſe 
men it would be at leaſt ſuperfluons, if not impertinent, to 
offer any ſpecific propoſals for improvement. But I ſhould never 
ceaſe to prefs upon their minds the primary principle that 
dought invariably to influence them. Let your reſpective de- 
partments be preſerved pure from the pollution of the illiterate 
and illiberal; but let the only -barriers which you employ to 
fence them be learning and honour. Let all jealous and ſor- 
did monopolies be baniſhed from your policy. Deſert alone 
is the facred oe! dag upon the preſervation of which your fare 
. 14-10 


I now proceed to offer a few obſervations on the means 
which ought to be employed in diſſeminating revel” know- ; 
ledge. 


1 oFFeR my ſentiments on this head with great diffidence, 
becauſe I have the misforrune of differing materially from a 
gentleman who not long ago called the attention of the legi- 
flature to the ſubject of national education, and propoſed a 
plan of an improved ſyſtem to be adopted in this kingdom, 
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in the unfolding of which he diſplayed confiderable acuteneſs 
and ingenuity, as well as the moſt W 4 PRO 


Turns are two 44. of civil policy which appear to me 


ye deſerve the are reſpect. 


Tus one is, that civil inftitutions ſhould offer as little vio- 
lation as poſſible to moral feelings. Hence I am of opinion 


that education, inſtead of being rendered a mean of weaken- 


ing the connexion between parent and child, ought to be ſo 
directed as to cement more ſtrongly this natural alliance. I 


am an enemy, "therefore, 'to all plans of national education 


vrhich proceed on this preliminary —< The parents of them all 
% ſhall be exempt from any expence whatever, but they ſhalt 
„have no right of interference about their children *.” The 
more extenſive ſuch plans are, the more pernicious. will they 


be if carried into execution. It is vain to expect the growths 


of other virtues in the nation, if our firſt care be to eradicate 
filial piety. | 


| = 
In all the hints which I have hitherto thrown out, I have 
conſtantly had in view the blending, as much as poſſible, of 


publick and private education. The former, by the emulation- 
it excites, promotes induſtry and art; the latter, by cheriſhing 


family love, prepares the mind for more diffuſed benevolence, 
and awakens all the honourable feelings of the ſoul. _ 


Tut other rule of civil policy which 1 think ought to be 
regarded is, not to increaſe the competition in, any employ- 


ment 


* Mr. Orde's plan. 
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ment diſproportionately to the profits ariſing from the exerciſe 
| of that employment. If we do, many of the competitors will 
. - \fink into indigence, and the employment itſelf degenerate into 
contempt: The penſions, ſcholarſhips, exhibitions, burſaries, 
&c. which have been from time to time eſtabliſhed in 
England, have, it is true, diffuſed extenſively claſſical know- 
ledge ; but they have attracted around them ſuch 'a ſwarm of 
poor ſcholars, which neither they, nor the profeſſions to 'which 
they lead are competent to maintain, that they have tended 
much to caſt the honourable claſs of men of letters into de- 
gradation and diſrepute. In England at this day forty pounds 
a year is in moſt country places conſidered as very good pay 
for a curate, and notwithſtanding an act of parliament inter- 
- poling to preſerve the reſpectability of the clergy, there are 
oY many curacies the ſalaries of which are under twenty pounds. 


I AM therefore no friend to that part of Mr. Orde's ſyſtem 
by which the defects of Englith education are propoſed to be 
tranſplanted into Ireland. Boys are to be elected from pariſh 
1 tg, provincial, ſchools; from provincial ſchools free ſcholars are 
_* .- to be choſen ; from this claſs ſome are to be attached to dio- 
| + ceſan ſeminaries with ſmall ſtudentſhips ; of theſe ſtudents ſome 
"I are to receive exhibitions; of theſe exhibitioners ſome are to 
go out on ſalaries of twenty-five pounds a year for ſeven years 

as king's ſcholars ; out of king's ſcholars are to be choſen king's 
ſtudents ; out of king's ſtudents, ſeven who are bachelors of 

3 8 arts in the univerſity, and who are to have fifty pounds a year 
each for ſeven years; and to make room for all this influx of 
claſſical adventurers, another univerſity is to be eſtabliſhed in 
the north !—In this ſyſtem every 9 is the more for- 
tunate 


; | [ * 1] 
tunate as he is the ſooner thrown out of the field of compe- 
tition. He then abandons the glittering but deceptive "chaſe, 


compelled to return to proſperity in the humbler walks of 
life. 


I fhort, I think it better to increaſe the value of the liter- 
ary places at preſent endowed in this kingdom, than to add 
to their number and diminiſh their eſtimation. I think it better 
to preſerve our charter ſchools, and our dioceſan ſchools, on the 
plans which their founders deviſed, taking care to correct what- 
ever abuſes may have crept into the conduct of them, than to 
conſolidate them into three or four great provincial ſeminaries, 
wherein profitable inſtruction would be difficult, proper atten- 


tion to morals impracticable, combination amongſt the boys 


formidable, and the breaking out of any epidemical die 
peculiarly dangerous. 


I nave only, tn, to propoſe, that the heads of our univerſity 


ſhould take into confideration the following hints for the im- 


provement bf education in that IHE? wy 


Suobrb not ſome knowledge of ancient hiſtory as well as of 
languages be uniformly inſiſted on at the examination for en- 


trance ? 


WovLD not the” collegiate courfe be amended by being ren- 
dered more ſubſervient to the views of general education? In 
particular, might not the abſtruſe and ſterile ſcience of meta- 
phyſics be in a great meaſure diſpenſed with? Ought not an 
account of the chemical as well as of the mechanical properties 
s : of 


CR + 


of bodies to be required at the examinations in natural philo- 
ſophy? Should not modern hiſtory, eſpecially that of Great Bri- 
tain and Ireland, be rendered a part of the courſe 


* 
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TarRE are other kinds of knowledge which, though they 
need not be univerſally inſiſted on, ought, perhaps, to be pub- 
lickly taught. Should there not be eſtabliſhed in the univerſity 
a profeſſorſhip of the theory of legiſlation, 'for the inſtruction 
of men deſtined to take an active part in publick affairs, in the 
principles of conſtitutional and commercial policy? Should not 
the means of acquiring a knowledge of the ſtyle, and a taſte 
for the beauties of thoſe works which may be termed the Bri- 
th Claſſicks be extended to every man deſtined for a liberal 
courſe of life, even before the time of taking a degree? And 
ought not the profeſſorſhips of legiſlation and rhetorick to be 
endowed with competent ſalaries, and the exertions of the pro- 
feſſors further ſtimulated by reaſonable fees from the attending 


pupils? 
@LasTLY, ſhould not ſome farther proviſions be made in the 


umverſity for the promotion of oratory, the legitimate offspring 
and the faithful protector of publiek liberty? 


— — ü > 
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I ESSAY on the Riſe and Progreſs of Gardening in 
Ireland. By Toſeph C. Walker, M. R. I. A. Correſpon- 
dent Fellow of the Antiquarian Society of Perth, and 
Honorary Member of the Etruſcan Academy of Cortona 


II. Obfervations on the Romantic Hiflory of Ireland. By 
the Rev. Edward Ledwich, L. L. B. M. K. I. A. and 


F. A. S. of London and Scotland -=— - — 


III. Deſcription of an ancient Iriſh Infirument, preſented to 
the Royal Iriſh Academy by the Right Honourable Lord 
Piſcount Dillon, M. R. JI. A. extracted from his Lord- 
ſhip's Letter on the Subject, and from an Account of 
the ſame Inſtrument by Ralph Ouſeley, Ee: M. R. I. A. 
Communicated by Foſepb Cooper Walker, Eſq; M. R. I. A. 


IV. A Letter from William Molefworth, Ei; to Robert 
Percevol, M. D. M. R. J. A. concerning ſome antique 
" golden Inſiruments found in a Bog in the County of 


Armagh = - a hes My : 
V. Cacinan: Or ſome Account of the ancient Iriſh La- 


mentations. By William Beauford, A. M. - 8 
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ESSAY on the RISE and PROGRESS of GARDENING 

in IRELAND. By JOSEPH C. WALKER, . R. 1.4. 
Correſpondent Fellow of the Antiquarian Society of Perth, and 
bh honerary Member of the Etruſcan Academy of Cortona. 


& Gardening is entitled to a place of conſiderable rank among the liberal arts. It is 23 


“ ſuperior to landſcape painting as a reality to a repreſentation.” 
Wurartzr. 


15 A MAN ſhall ever ſee (ſays Lord Bacon) that when ages 
« grow to civility and elegance, men come to build ſtately, ſooner 
than to garden finely ; as if gardening were the greater per- 
« fection.“ This obſervation has been fully exemplified in 
Ireland: Architecture had arrived at maturity in this iſland, while 
gardening was yet in its infancy. Each religious edifice, it is 
true, had a garden and an Avalgort (or orchard) annexed to it; 
but it appears from inquiſitions taken in the reigns of Henry VIII. 
and Queen Elizabeth, that this garden ſeldom conſiſted of more 


than an acre, and was ſolely devoted to the propagation of culi- 


_ eee when a ſmall: part was appropriated to the 


[A211 Finavain, 
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Finavain (or vineyard) *, Nor did it uſually receive any embel- 
liſhment from architecture. The pigeon-houſe and dove-houſe, 
which were the general appendages of monaſtic gardens, were not 
raiſed by the hand of taſte; I can only find in the garden of 
Grey-abbey, founded in the year 1193, in the county of Down, 
an attempt at architectural embelliſhment : In the gardens of 
this abbey (ſays Harris) is a large well of ſweet and limpid 
« water, over which is raiſed an high vaulted arch, ornamented 
« with heads and ſome other ſculpture in ſtone, which ſeem to 


- « be the ſame piece of architecture that ſtood here when the 
© abbey ſubſiſted fr 


NEITHER does it appear that the ſtately caſtles of our chief- 
tains were furniſhed with pleaſure-grounds. Indeed the per- 
turbed ſtate of the kingdom, during many ages, forbade it. No 
part of the Iriſh chieftain's territory was ſafe from the ſpoiler, 
but ſo much as was encompaſled with the caſtle walls; 
ſo that, inſtead of wandering beſide a murmuring ſtream, muſing 

in an arbor, or extending his toil-worn limbs on a ſoft bank 
FE beneath a ſpreading tree, the veteran warriour was obliged to be, 
contented with a view of the circumjacent country from his. 
ramparts f. 4 For Ireland (aays Moryſon) being oft troubled 
* with 


„ In an Iriſh Atmanack of the fourteenth century, in the poſſeſſion of my learned friend 
Colonel Vallancey, the time 1 gathering grapes, and drinking muſd or new wine, is noticed. 1 


+ Hiſtory of County Down p. 55- | , 


+ It appears, indeed, from Sir John Lis s Report to Queen Elizabeth concerning the | | 
1 Earl E. Tourney in Ireland in 1599, that a garden capable of containing three hun- 
—_ dred men then appertained to the caſtle of Cahir in the county of "Tipperary. Nuge Antig. 
4 vol. it. p. 161. But the ſituation of this caſtle, on an . impregnable rock, in the river 
Suir, protected its. garden from depredation. 


1 
with rebellions, and the rebels not only idle themſelves, but 
in natural malice deſtroying the labours of other men, and 


elſe to burne them. For theſe reaſons (he continues) the inha- 
bitants take lefle pleaſure to till their grounds, or plant trees, 
content to live for the day in continual fear of like miſchief . 


| Nay, even the cattle of the chieftains, as they ranged his paſ- 
tures, were in danger of moleſtation ; and the office of the gentle 


herdſman was ſupplied by a vigilapt guard of armed men, who, 


at the approach of night, drove their charge into the. bawn oy | 


the caſtle f. 


Uxpx ſuch circumſtances it was impoſſible that the art of 
gardening could make any conſiderable -advances in Ireland. 


The hand of rapine reſtrained it; and the church, whoſe ſanc- 
tity alone could protect it, took little pains to facilitate its pro- 


greſs. We are, therefore, naturally ſurpriſed to find the Brehons 
promulgating laws to. protect ornamental as well as ufeful trees. 
As theſe laws are extremely curious, and ſerve to aſcertain the 
ſeveral kinds of trees cultivated by the early Iriſh, I ſhall make 


no 2 8 for s them here. 
t Wu Ar are che Uunder weeſpaſſes Cutting ddr” trees and 


« taking them away; as airigh uimber. athar timber, fogla tim 
« ber, and loſa timber.“ | 


14 1 


Liner. Part iii. p. 159. 


+ The manner of encloſing the bawn was preſcribed by the Brehons. See Collect. de Reb. 


[ Hib. vol. iii. p. 72. The paſſage deſerves to be conſulted, as it ſhews the nature of che fence 
in uſe amongſt the Iriſh in | the primitive ages. 


cutting up the very trees of fruits for the fame cauſe, or 
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„ Anion timber are, oak; hazle, holly, yew '“, Indian pine 
« and apple; five cows penalty for cutting down "theſe trees; 
« yearling” cow-calves for gue 5 the 2 and heifers for 
* 1 gg the branches.“ SET $01 i et 3 
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* ATHAR hdd are, aldar, willow, hawthorn, quickbeam, 
* ar elm 71. a cow for each Ed a N for the Sense 


„ Focua wood are, widen, Ade «pany white 


<4 hazel, aſpen; theſe are the woods on which the N . e 


« treſpaſs, viz. a heifer for each.” 


« Losa wood * fire - wood), fern, 8 e heath, . 
N reeds, thorabuſh ; a fine on each wh 1 
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I am indured to conclade that the Lew tree did not formerly (at 1daft during the middle 
ages) abound in Ireland, from the circumſtance of an act being ordained in 12 Edw. iv. to 
oblige all merchants who imported goods into this kingdom to import, at the ſame time, a 
certain number of bows, which van only be properly made of this woo. Yet "ow ws ſo 


large as thirty inches in diameter, are 3 Fre r e 


{1 


+ This muſt have been the witch hazl, FIELD, called * Scotch 5g "for the lofiy — 
now in uſe for groves, and in the laſt century for avenues, was introduced by the Engliſh. An 
elm of this genus, of an immenſe ſize, which grew near Newbridge! in the county of Kildare, 
and whole leafy honours I remember to have ſeen laid in the duſt by a great form, is thug 
* len | 


{16 25 
« Mark where yon Elm renews his annual prime, 
7 £, ® Newbridge thy glory, and the boaſt of time; 
„ From age to age he looks majeſtic down, 


40 Spreads h broad arms, and covers half the town. #5 


4. Colle8. de Reb, Hib. vol. iti. p. 77, 78, 79: We are not to be . at the ſeveral 


| ſoreſt ii ees mentioned in thoſe laws, for Ireland, ks now e en enuded of dene once 


| («bounded 


e e : 
I Am ſurpriſed to obſerve the arbutus omitted amongſt the. | I 
ſeyeral trees enumerated in theſe laws, as it is allowed by Evelyn* — 


to be indigenous to Ireland. But it was probably then confined. 
to the diſtrict of Killarney, where it waſted 


jts ſweetneſs on the deſart air,” 
until tranſplanted into our modern gardens. 
From: the complexion. of the code whence I. have. extracted 
thoſe laws, I am induced to. think that the church was: concerned 
in its formation; for though the primitive chriſtian clergy did 
not often exerciſe their influence in promoting the arts, they 


ſeldom forgot. to employ. it in the protection of their property. 
l am the rather confirmed in. this en by finding a nurſery 


belonging 


d e Vide Nat. Hiſt. of Irel. by Boate and Molyneaux. Taſſo "_ of * 5 . 
of Ireland. Geru. Lib. cant. 1. | 


5 paſſage in a letter which J lately received from my friend, 
Sylveſter O'Halloran, Eſq; That different and various ſpecies of Fir (ſays he) were kept 
« in high preſervation (in Ireland), I know, and every curious man may know, from the bog 
« deal uſed in the country for lighting. fires, and ſometimes by the poor as a ſuccedaneum for 
« candles. You will find them of various ſmells, ſome of them Reg. cramns. © odours 
n nee 


* Sylva. p. 177. Mr. Leſlie, in his poem of Killarney, beſtows ſeveral lines on the Arbu- 
tus, as a native of this romantic ſpot, and concludes his deſcription thus : 


While other tribes but tranſient charms aſſume, 
« 'Theſe through Killarney's wilds perennial bloom.” 
I think it is conjectured by Derrick (fee his Letters), and with plauſibility, that the Arbutus 
was brought from the Continent to gts _ ſome of the monks who ſeuled in its 
iſlands, 


2 * Y . 
7 4 F : 


belonging to the priory of Kilmainham ſo early ab the year 
1338; for this nurſery, it appears, ſtood with6trr the walls, * 
that it * the protection of the ſecular ar l PR Tg” 
Ir hiſtoric evidence concerning our early anceſtors' ignorance 
of, or inattention to the art of gardening, wu wanting, negative 
proofs of both might be deduced from their poets * In no an- 
cient Iriſh poem, 6r work of fancy that has fallen under my obſer- 
vation, have I diſcovered a deſcription of, or even an allufion i to a 
garden ; nothing but .ſuch natural objects, uncombined by art, 
as abound in the poems attributed to Oſſian, are to be found in 
the productions of our early bards; all their ſcenery i is wild and 
romantic as that of Salvator Roſa T. Nor indeed do the Iriſh 
poets of the laſt century often reſort to the garden for imagery, 
for as yet gardens did not abound in Ireland ; my memory, at 
preſent, affords me but two inſtances, which I ſhall give in the 
elegant tranſlation of Miſs Brooke. The unfortunate Edmund 
Ryan, who was involved in the miſeries which enſued to ſuch” 


5 Monaf. Hib. p. 234. 
+ Since writing the above I have found mention of gardens in an ancient inedited code of 
Brehon laws, ordained for the protection of Bees, which were, I find, deemed the moſt valuable 
part of the property of the early Iriſh. I will tranſcribe two of thoſe laws: 


. Whoever plunders or ſteals Bees from out of a garden or fort is ſubje& to a like penalty as if 
6 be ſtcal them out of a habitation, for theſe are ordained of equal. penalty by ww.” 


E, | > ORD . Bes in an encloſure or forr, and in a garden, are of the fame account (as to property 
A | . &c.) as the wealth or ſubſtance of an habitation.” 


by See Mr. Macpherſon's Tranſ. of the Werks of . 


[ 9 1 


of his countrymen k joined the forces of King James at the 
battle of thy arne thus ſings to his falſe miſtreſs: 


FOES Auer would ſeem the holly” 8 ſhade, 558 * HE | 
ii... Bright 1 the cluſt' ring berries glowing; 3. ASICs | 15 
3 And, in ſcented bloom array d, . 5 
96s 5 « Apple- bloſſoms round us ä 3 1 5 
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* 


VI * „ Gee waving in the Menn „ il in eilt : 
11 3 Flowers its gentle banks perfuming; LA 

0+, 40424" Sweet the verdant paths would ſeem 9000 

All in rich luxuriance ige. 0 | | 


And Carolan 1s indefs to * auen for this delicate e 
„ 


1411 


As when the: ſoftly bluſhing roſ e 5 : 
e Cloſe by ſome neighbouring lily grows; 
1» «Such is the glow thy cheeks diffuſe, 
& Gul uch their EO and blended. hues T.“ 


* 


7 5 


cBOUr to e 8 W of this 6" The "FIN attempts at 
gardening by the monks were totally defeated by the Refor- 
mation: Stripped of their lands, and their habitations, and 
turned adrift on this “ ſea of troubles,” they could no longer 
ſay to one another in the words of Candide, * i faut cultiver 
notre jardin. So that Fynes Moryſon (a minute natal 


Vor. IV. LB 101 | who 


® Relig of Irie Poetry, ee. 
+ . 


[  ] 


who travelled through this kingdom in the reign of Queen 
Elizabeth, does not once mention a garden as appertaining 
either to à caſtle or a monaſtery; He only ſays, © I ob- 
« ſerved, that the beſt ſort of flowers and 'fruits are much 
« rarer in Ireland than in England, which notwithſtanding 1 18 
« more to be attributed to the inhabitants, than to the ayre *.” 
But it is not to be omitted in the annals of gardening, that in 
this reign, cherries were firſt introduced into Ireland by Sir 
Walter Raleigh, and planted in a garden, ſtill exiſting, at Affane 
in the county of Waterford ; a place equally memorable for 
having given birth, in this kingdom, to cyder, a beverage, 
which, in Phili ps en 


i 


a 


— far furmounts 
“ Gallic or Latin grapes f.” 


Soor as the Engliſh had fabdued the martial ſpirit of the 
Iriſh, and obtained for themſelves the peaceable enjoyment of the 
lands which they had won with their reeking fwords, they 
introduced the formal ſtyle of gardening, which then, and for 
ſome . before, prevailed 1 in l Of * ſtyle ſeveral ſpe- 

* 4 cimens 


Einer. Part. iii. P- 250. 


+ Gyder. Web l pc 2596 The apple called the 1 firſt 8 oyer „ 
Herefordſhire, in the laſt century, by a Mr. Reeves, of Torreen in the neighbourhood of 
Ber and e n with great ſucceſs in his garden; though Philips ſays it 

. doth diſdain 

X 4 All other fields,” 


it may be now found in almoſt every orchard in this Kingdom. 

+ The reader may form an idea of this ſtyle of gardening from Henztner's deſcription of 
Nonſuch. Travels, p. 83. Markbam's Huſbandman, par. ii. ch. 17. and Britan. Huf. by 
Knyff. and Kip. 
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111 
cimens remained till very lately in this kingdom. „ At Bally- 
* beggan, in the county of Kerry (ſays Dr. Smith) there are 


* 


* 


ſome good old improvements which eſcaped the univerſal de- 
« vaſtations of the times, particularly ſome fine avenues of wal- 
* nut, cheſnut and other trees; with a large old, but thriving 
„ orchard, planted in a rich limeſtone ground, beneath which 
„ are ſeveral ſubterrancous chambers, lined with ſtalactitical 
* exſudations *.” The fame author informs us, that at Bangor 
in the county of Down, © there are gardens which are large 
„and handſome, and filled with noble ever-greens of a great 
« ſize, cut in various ſhapes,” At Liſterne, in the county of 
Waterford, we are alſo informed by Dr. Smith, that there 
« was a large and beautiful canal, at the further end of which 
* 1s a jet d'eau that caſt up water to a confiderable height +.” 
And a learned friend, in a letter now before me, fays, that he 
faw ſome years fince, in the county of Cork, a very old garden 
carefully preſerved, which he thus defcribes : It conſiſted of 
* fourteen acres eneloſed with an high wall; two acres were ap- 
„ propriated to a nut-grove. It had a large fiſh-pond, a bathing 
„ houſe, monſtrous high yew-hedges, and fome laurel ones; 


ot, 


* theſe were cut into fantaftical forms, obſcuring the rays of the- 


fun. Here were alſo large graſs plats in various figures. Nor 


| would Lomit the penſile gardens of Thomas-town in the county 


[B 155 a of 


— 


Hi. of Coumy Kerry. Subterranean ſtrudtures of high antiquity abound in Ireland; but 


che vaults at Ballybeggan were probably coerat with the gardens, and built in imiration of the 


ancient Engliſh bower. Roſamond's bower is ſuppoſed to have been of that kind. See Anecd. of 


Paint. in Engl. vol. iv. p. 263. 


t of Conn w_ — 


* WM 1 
rr 1 — wo > ry al. NA. 


＋ 


( 


L 184 1] 


of Tipperary, which were laid out in the reign/ of Charles II. 
They lie principally on the gentle declivity of an wall, wr od on 
terraces, and filled with | | 


© = 
* 
— 


1 ſtatues * as trees. 


\ 3 8 710 


A <> ae [Boepiny a « green u a weben two 
rectilineous banks, appears in the midſt. And in one corner 
\ ſtands a verdant theatre (once the ſcene of ſeveral dramatic ex- 


hibitions) difj e all the gat Artek of the architecture of ar- 
Wis | . A Bets vl | 


'Tnvs did our a 3 ha the falſe taſte which- ids 
imbibed from the 4. KAY FOES with auen nen, 


neee en bait Fawmd © brft 
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Toe a reign ak Charles: L wear: Wenns 1 care of the 
legiſlature, and an act was paſſed in the tenth year of his reign 
to protect heir productions. This act is entitled, An Act to 


avaqyd and prevent divers miſdemeanors in idle and lewd perſons in 
barking e, trees, c. Nor were they unworthy the care of the 


legiſlature if they reſembled, in general, Lord Chicheſter's gar- 


den at Carrickfergus, as I find it deſeribed by an anonymous 
traveller, whoſe inedited account of his tour in Ireland in the 


year 1634 is now in my poſſeſſion. The onely grace of this 
„ towne (ſays. my manuſcript) is the Lord Chicheſter's houſe, 


< which is a'verye ſtatelye houſe, or rather like a prince's pa- 
ace; whereunto there belongs a ſtatelye gate-houſe, and grace- 


« full terrace: and ren before the houſe, as is att Denton, my 
| Tan FT Rar 
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« Lord Fairefax' houſe, A verye fine hall there is, arid a ſtately 
i ſtairecaſe, and faire dineing room, carrying the proportion of 
« the hall: Fine garden, and mightye ſpatious orchards, and 
they ſay they have good ſtore of fruite. I obſerved on either 
« fide of this garden there is a dove-houſe placed one oppoſite to 
« the other in the corner of the garden, and twixt the garden 
“ and orchards. A moſt convenient place for apricockes, or 
« ſome ſuch tender fruite, to be planted againſt the dove-houſe 
« wall, that by the advantage of the heate thereof, they may 
« be rendered more fruitfull, and come ſooner to maturitie : 
„but this uſe is not made thereof *.“ 


Bor in the reign of Charles II. we find ſome, of the clergy of 
the eſtabliſhed church, content to forego the academic ſhade 
and the luxury of pleaſure grounds, ſoliciting permiſſion of 
parliament to turn their gardens to account. Their prayer 
being propitiouſly heard, an act was accordingly ordained, 
enablin ng Preſentor and 7 io ab of the Cathedral Church of St. 

Patrick's, 


* Ir ſhould ſeem from the concluſion of our traveller's deſcription of Lord Chicheſter's 
gardens, that the happy invention of the hot-houſe had not yet reached Ireland; at leaſt that it 
had not found its way into his Lordſhip's improvements. But this is not to be wondered at; for 
Mr. Barrington thinks there was not an hot-houſe in England earlier than the year 1667. 
Archeol. vol. vii. p. 123. However, if tradition- may be relied on, fruit were forced in the 
gardens of Bleſſington, in the reign of James IT. Theſe gardens were laid out by an Engliſh 
gentleman, who abandoned his eſtate at Byflet in Suſſex, to eſcape the perſecution of Cromwell. 
But I am confidently aſſured that the firſt pine-apples produced in this kingdom were raiſed by 

Bullen, a native of Weſtmoreland, who ſettled in the vicinity of Dublin in the reign of Queen 
Anne. Of his gardens in New-ſtreet ſome traces ſtill remain. He had a nurſery, conſiſting 
of four acres, which he held under one Rowe, who had been his predeceſſor in that line. He 

was employed, like London and Wile, by the nobility and gentry, in laying out their 


gardens. 
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Patrict's, Dublin, and the Areb- Deacon of Dublin, to 1 tot * 
part of their rana and gardens for ſixty years," 


Taz French and Italian mode of gardening, which had been 
introduced by the Engliſh, continued to prevail in Ireland until 
the arrival of William III. when it ſoon yielded to the Belgic 
ſtyle “. Such of his followers as ſettled here, indulged their 
paſſion for “ trim gardens ;” inſtead of mending, they changed 
the features of Nature, totally regardleſs of this golden precept, 


« Conſult the genius of the place i in all,” 


EXTENSIVELY acquainted with the vegetable kingdom, to them 
we probably owe the introduction as flowers f. Theſe they diſ- 


n 


Of this ſtyle a Specimen was given under his Majeſty's nuſpices in 1 at Chapel 
izod, which are now a ſcene of deſolation. In the year 1917 an overſeer of Rc ne 
placed os. the cixil. effabliſkment, with a Salary of 120l. per annum. 


+ It will appear from the following extract from Sir Hans Sloan's preface to 4 Voyage 


to Madeira, Rarbadoes, St. Chriflopher's and Jamaica, that however great the obligations of the 


lovers of gardening in Ireland may be to the Hugonots, they are not leſs indebted to an anceſ- 
tor of the preſent Earl of Moira. Speaking of the ſamples of plants which he brought to 
England from Jamaica, he ſays, ©& amongſt other perſons who ſaw them was Sir Arthur 
4 Rawdon, who obſerving the great variety of plants I had brought with me, ſent over Mr. 
« James Harlow, a gardener (who had formerly gone to Virginia for Mr. Watts), to bring 
6« the plants themſelves alive to him, for his garden at Moyra in Ireland. This Mr. Harlow 


performed, and there they grew, and came, many of them, to great perfection. He not only 


brought over with him a ſhip almoſt laden with caſes of trees and herbs, planted and growing 


4 in earth, but alſo a great number of ſamples of them, very well preſerved, in paper,” 


'Whils this fact was: in the Prefs, 1 was. informed: by.the Fart of Moira that Me. Harlow 
built a large ſtove at Moira, by order of Sir Arthur Rawdon, an This 
17111. LDL TEY ; 
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played in quaint knots, deſigned with geometric; ſkill, and 
edged with box “. It is true, as Moryſon ſays, that in his time 
* Ireland was not quite deſtitute of flowers,” and inſtances the 
county of Kilkenny as moſt abounding in them f. A few 
flowers might, perhaps, have been propagated by the Engliſh 
ſettlers; but it is to the Hugonots we are to attribute their 
diffuſion through the kingdom, and to them therefore I have 
ventured to give the honour of their introduction . I would, 
however, be underſtood to ſpeak of exotics, for- many a beau- 
tiful flower grows ſpontaneouſly in ſeveral parts of this king- 
dom where the human foot has ſeldom made an impreſſion \.. 
To the Hugonots too are we chiefly indebted for our know- 


ledge of the ule of the ſheers, that enemy © to the lovely 
« wildneſs 


* 'Theſe knots were probably conſtrued according to the rules laid down by Markham. See 
Engl. Huſband. par. ii. p. 207. Several of his patterns of knots and mazes I find faithfully 
copied in a muſic book now before me, dated in 1700, which appears to have belonged to an 
eminent gardener in the county of Meath. The barras or box employed in edging thoſe kaots 
Vas an article of importation in the reign of Charles II. See Bacon's Book of Rates. 


+ Ir is GOmewhere recorded that when the Earl of Efſex, in his progreſs through Ireland 
in the year 1599, vifited Kilkenny, 2 other demonſtrations of joy the ſtreets were ſtrewed 


with flowers. 


1 1 of George I. ſome of the Hugonots of Dublin, together with a few of their 
fellow citizens, formed themſelves into a club, called « The Floriſt's Club, for the purpoſe of 
furthering the cultivation of flowers in this kingdom. They held their meetings, for many years, 
at the Roſe-Tavern im Dramcondra-lane (now Dorſet- ſtreet), where they adjudged premiums to 
the members who produced the moſt beautiful flowers. to the Club on given days. This club- 
exiſted till the cloſe of the reign of George II. The Roſe-Tavern is ſtill in being. 


Mr. Leflie, in his poem of Killarney already quoted, ſpeaks of ſeveral flowers and ſhrubs 
growing naturally on the mountain of Mangerton, which hold a diſtinguiſhed rank amongſt the 
favourite productions of the modern garden; but he omits the myrtle, which flouriſhes not only 
in the wilds of the counties of Wexford and * but on ſeveral of the iſlands in the lake 


of Killarney. 


N 


« wildneſs of form with which nature (ſays the elegant Walpole) 
% has diſtinguiſhed each various ſpecies of trees and ſhrubs.” 
This direful engine began its depredations in the neighbour- 
hood of Dublin, and continued them, with unremitting fury, 
amongſt all the noblemen's and gentlemen's ſeats in the king- 
dom. Neither a box nor a yew tree were now to be found 
which had not aſſumed the human ſhape, or that of ſome in- 
ferior animal . Like Milton's genius of the woods, to 
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was now the buſineſs of every gardener. Even water was no 
longer permitted to flow in the undulating line of nature: 
checked in its courſe, it was ſpread into an expanſe, which a 
mathematical figure was taught to circumſcribe. Such is the 
powerful influence of cuſtom, that though the mind of man 
« (fays Addiſon) naturally hates every thing that looks like a 
« reſtraint upon it, and is apt to fancy itſelf under a fort of 

| | « confinement 


* An old gentleman of my acquaintance remembers to have ſeen in Mr. Fortick's garden, near 
Drumcondra (Dublin) the figures of men with their arms in various poſitions, cnt in yew and box; 
and the figure of a coloſſal gooſe in the latter. He recolle&s alſo to have obſerved, in the gar- 
den of Beamore in the county of Meath, the repreſentation of a large cock, with briſtled 
feathers, cut in yew; and in the gardens of Bullen, in New-ſtreet, Dublin, which were laid 
ont in the reign of Queen Anne, as already mentioned, there were an hare hunt and a boar 
hunt in box. But this fantaſtical faſhion was of earlier date in Ireland ; the anonymous travel- 
ler already quoted (See p. 12.), in deſcribing Biſhop Uſher's Palace at Drogheda, ſays, 
« here is a prettie neat garden, and over againſt the window, in the gallery end, upon a bank, 
et theſe words in fair great letters are written, Oh, Man, remember the la great day ! The bank 
« is bare, the proportion of the letters is framed and cut in graſs.” 


Ko 


4 confinement when the fight is pent up in a narrow com- 

paſs,” yet theſe formal followers of King William, ſtrangers 
perhaps, or averſe to the ſunk fence, reared lofty walls 
around their improvements, and unkindly ſhut out the 
mew of the neighbouring country. However, they are 
to be excuſed: they came from a country incapable of land- 
ſcape. 


Bor they did not confine their conſtraint of nature to the 
limits of the garden: they trammelled her wherever they at- 
tempted to heighten her charms. The whole demeſne con- 
feſſed their tyrannic power. Even the avenue aſſumed the 
gloom and appearance of the gothic cloiſter: the ſtately pine, 
the murky fir, or the: ſtar- proof elm, were marſhalled in 
fraternal rows, nodding at each other, until their intermingled 
branches formed -a 'verdant canopy excluding the face of Hea- 
ven *. Paſling. from this gloom you aſcended to the dwelling- 
houſe, with © aching feet,” terraces piled on terraces, covered 
with green parterres « buttoned round” with flower-pots, and 
bearing on pedeſtals in their centres the whole progeny of 
the heathen deities. Let it not be ſuppoſed I am indulging i in 
fanciful deſcriptions: I write from the information of my own 
obſervation : : I have beheld in different parts of the kingdom 


IC] | | veſtiges 


* Some years ſince I ſaw in the Earl of Clanbraſſil's EY at Dundalk, a walk anſwering 
this deſcription. - It reminded me of the long viſta through a Gothic cathedral; and might, I 
think, be ſafely adduced in ſupport of Biſhop Warburton's S conjecture 1 the 
original of Gothic architecture. 


WE 
veſtiges of the ſcenes which J am here attempting to deli- 
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Bor Nature, with the aid of Taſte, has at length prevailed, 
and proclaimed with an exalted . og her proud beheſts chrough 
the land 


— « at the awful ſound 
4 The terrace ſinks ſpontaneous; on the green, 
gBroider'd with criſped knots, the tonſile yews 
Witcher and fall; the fountain dares no more 


| « To fling its waſted cryRal through the ky, 3 
+ But pours ſalubrious oer the parched lan | 
Wo Rills of Ny * | 


Dip I not fear I ſhould exceed the limits which 1 have pre- 


ſcribed to this little memoir, I would give a deſcriptive enume- 
ration of ſeveral demeſnes in this kingdom, which Browne, the 


ſucceſſor of Kent (that great competitor of Nature) would be 
„„ API 5 3 


* Maſon's Eng. Garden. cant. ii. Perhaps the firſt attempt at modern gardening in Ireland 
was made by the reverend Doctor Delany, at Delville near Glafſnevin. Like Pope, he im- 
a vaſt deal of beauty on a very ſmall ſpot of ground. Nor is it improbable that Pope, 
with whom he lived in habits of intimacy, taught him to ſoften into a curve the obdurate 
ſraight line of the Dutch, to melt the terrace into a ſwelling bank, and to open his walks to 
catch the vicinal country. Theſe gardens ſtill remain a monument of Delany's taſte. | Swift 
has left an humorous poetical deſcription of them, * * he has contracted the 
features, he has preſerved the likeneſs. | 


, 
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proud to number with the happieſt proofs of his genius. It 
is, indeed, with much reluctance I lay down my pen, without | 
eſſaying to do juſtice to the beauties of Marino, Caſtletown, 
Carton, Curraghmore, ' the ſweet-ſequeſtered retreat of St. I 

Woolſtan's, or the paradiſe which the Earl of Moira has } 
in the wilds of the _ of Down. 
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. OBSERVATIONS on the ROMANTIC HISTORY IRELAND. 
te Rev. EDWARD LEDWICH, I. L. B. M. R. IL A. and 


F. A. S. of London and Scotland. 


WW HEN we review the remote hiftories of England, Scotland Read Oecher 
and Ireland, and find names and facts delivered with unheſitating *' 
confidence and chronological accuracy, it ſeems, at firſt ſight, an 

' unreaſonable degree of ſcepticiſm to withhold our aſſent from 

them, or queſtion their authenticity; and yet they are but ſpe- 

cious deluſions, and ſome of the numberleſs vagaries of the human 


- 


To the unſuſpecting candour of mankind theſe plauſible fables 
muſt always appear genuine records, nor can their magic influence” 
be removed but by the ſevere fcrutiny of learning and criticiſm. 
A nation emerging from. incivility and ignorance reluctantly gives 
, up the fictions of poets and genealogiſts, becauſe they are the only 

vouchers for: antient anceſtry, and the only evidences of extinct 
national honour. But when that nation arrives at higher degrees 
of improvement and poliſh, theſe. phantoms vaniſh, - and indivi- 


. 122 } 
duals and nations ſeek for honour and unfading remembrance by 
n am and patriotie exertion. | 


. #3 Wt. be 


Vows manet fadti : . 0055 lau currunt : . 
Et memorem 1 quod bene ceſſit, habet. 


Barroxs, at this day, arrogate no pride from being detpended 
from Trojans, and yet it is a curious and no uſeleſs ſpeculation to 
inveſtigate the origin of that notion, for its de velopement and 
detection are ſtrong and flattering proofs of the good ſenſe and 
extenſive erudition of the preſent. age. Mr. Warton has ſucceſs- 
fully * inſtituted ſuch an inquiry into the fabulous Antiquities of 
England : Nor are the principles he lays down and the arguments 
he uſes leſs applicable to Ireland, for the ſame ſpirit of romantic 

fiction pervades the early hiflory of each country. . Encouraged, 
therefore, by his example, and countenanced by his reſpectable 
authority, I ſhall endeavour to deduce our Bardic tales. and hiſ- 
torical romances from ſources which he has happily opened. Haw 
imperfect ſoever theſe obſervations may be, ſome of them, per- 
haps the whole, may ſuggeſt to ſuperior abilities a more perfect 
plan for future execution. If they in the leaſt contribute to 


remove vulgar errors, I ſhall uy attain, the object of my 
wiſhes. 


Wars the Saracens entered Spain in the beginning of the 
eighth century, with the revival of Greek literature they intro- 
duced a knowledge of the ſciences and arts before but little 
ſtudied, in many paces not heard of, in Weſtern Europe. From 
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the en ages the Alis cultivated magic : they extolled- 
their intimate acquaintance with the occult qualities of bodies, 
and their power of conferring them where wanting. Their kill 
in metallurgy, in optics, in vitrification, in precious ſtones and 
medicine, ſupported their high claims, and aſtoniſhed and con- 
founded the incredulous. Nor were they, leſs diſtinguiſhed for 
a vein of romantic fiction: here they diſplayed an exuberance 
of fancy in the creation of ideal perſonages, m the wildneſs and 
variety of their adventures, and in the extravagance. of their 
fables, all ſpringing from original modes of thinking and from 
their peculiar philoſophy. A brilliancy of imagination and pomp 
of expreſſion at once captivated and delighted the reader. 


Ovx weſtern bards quickly caught the pleaſing contagion : the 
genial warmth of oriental fiction enlivened their fongs : the mono- 
tonous and diſmal tales of blood and flaughter were ſucceeded by 
more amuſing and ſprightly relations; by the heroic atchievements 
of gallantry, or the bland occupations of love: all theſe wrought up EN | 
with Arabian inventions, and ſuſtained by Arabian philoſophy are Ri A 

_ viſible, not only in our ancient hiſtory and hagiography, but in 
| thoſe of every other country in the middle ages. I ſhall now proceed 
to confirm what has been advanced, from our mythologic Kory and 


the lives of our ſaints. * N 


SPAIN, the * centre of oriental fabling, ſoon after the Sara- 
cenic invaſion, enjoyed a celebrity above that of any other Euro- 


pean nation. The Iriſh bards in conſequence eſteemed it a mat- 


0 Warton, ſup . > 
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ter of the greateſt importance to exhibit a clear deduction of 
their countrymen from thence, and their cloſe attention to this 
point carried them, as will be ſeen, into many abſurd, incredible, 
and puerile exceſſes. They tell us three Spaniſn fiſhermen 
arrived here before the flood, and that ſoon after that awful 


event, the Fomhoraigh, or Africans, (by whom muſt be underſtood 


the Saracens) ſubdued the f ifle, and others from the continent 
of Africa frequently viſited it, and that it was finally colonized þ 
by Milefins, a Spaniard. This fiction is in Nennius, who is ſaid 
to have written A. D. 858, though I think there are internal 
proofs in his work of his age being much later. But let it 
be as 1s ſtated, we need not wonder at the adoption of ro- 
mantic fiction ſo early here, when we reflect that Ireland was 
then the 5 mart of learning to the Weſtern World, and that 
hither reſorted crowds from the remoteſt countries for greater 
advancement in piety and more perfect inſtruction in letters. 


Nennius relates, that the Mileſians, in their voyage from Spain 
to this ifle, ſaw a tower of glaſs in the middle of the ocean, 
which, endeavouring to take, they were drowned in the attempt. 


This tower is a ſure mark of an oriental fancy: It is ſimilar 
to the tower of glaſs built by J Ptolemy, and Boyardo's wall 
of glaſs made by an African magician; and the pillars of Her- 
cules at Cape Finiſterre, erected on magical looking-glaſſes, all 


betraying their foundation in Arabian fable and Arabian phi- 


loſophy. 
Tu 
Keating, pag. 18—46. + Keating, pag. 11. 1 Warei Diſq. c. 2. Keating, ſup. 


$ Antiquities of Ireland, pag. 171. Edit. Dubl. 1790 
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1 Warton, ſup. Sect. 15. 


r D Yo d 


y 

p 

: 

J 

: 3 

4 

| \ 
4 43 
5 

, 

a 

* 


19 


Tus Mileſians, in a ſtarry winter night, diſcovered Ireland 


from the, tower of Brigantia in Galicia by the help of a teleſ- 
cope. This fiction could not be older than the thirteenth 


century, probably much more recent. Roger Bacon 1 affirms 
Julius Cæſar, before he invaded Britain, viewed with a 3 f 
her ſhores and harbours. | 

da | . 5 * ; 
Tun Mileſians, when, they landed in Ireland, had various 
battles with the Tuatha de Danans, a nation of | magicians 
and enchanters, whom at length they ſubdued by "IA {kill 
and . 
pat g Oflian's combat of Oſgar and Ilan, a beautiful damſel 
complains, that Illan, eldeſt ſon of the king of Spain, purſued 
her, and threatened wounds and deſtruction to the Fians: 
« wherever he goes, adds ſhe, © to the eaſt or weſt, or to the 
four quarters of the world, his ſharp-edged weapon makes 
every foe yield the victory.“ The: dreſs and arms of Illan 
are then deſcribed: He had a coat of mail, a vizor poliſhed 
and ſet with precious ſtones, his garments were of rich ſattin, 
tied with ſilken ſtrings. This romantic tale beſpeaks its age 
not to be anterior to the fifteenth century. Were I to men- 
tion the Clanna Baoifgaine, or Biſcayan colony, the Liafail, or 
magical ſtone, the Gai Bulg, or ſorcerer's ſpear, the magical 
helmet, and numberleſs other particulars in Iriſh romantic ſtory, 


relating to Spain, to the occult qualities of bodies, to conjura- 
tion and enchantment, derived from Arabic ideas and Arabic 


Vor. IV. (D) philoſophy, 


* Keating, pag. 44. + Warton, ſup. i Keating, pag- N 
Tranſ. of the Roy. Iriſh Acad. vol. I. pag. 74. 
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philoſophy, I ſhould extend theſe obſervations to an unreaſon- 
able length. The foregoing ſpecimen war en ne” out 
their origin. ; — * a | | 


In the legends of our ſaints the ſame romantic fabling as 
in our hiſtory abounds, and proceeds from the ſime ſource. 
No one but a virgin could uſe the * magic girdle of St. Col- 
man. St. Curhbert's zone + cures many diſeafes. An Iriſh 
prince complains to St. Gerald, that an huge rock, ſituated in 
che midſt of a river, impeded its navigation, and intreats him 
to remove it: the ſaint throws a f wonderful ſtone, which he 
held in his hand, on it, and inſtantly it ſplits in pieces. At 
another time he puts the ſame ſtone into the mouth of a dead 
man and he revives. St. Kiaran, St. Fechin, and St. End, are 
conveyed as ſafely over the ocean, lakes and rivers, on ſtones as 
in ſhips. The myſtical and wonderous power of ſtones: mark 
the oriental complexion of our ſpiritual romances, and are de- 
rived from the ſchool of Eaſtern philoſopby.. 


Mx. WarToN remarks, that romantic fig was early cul- 
tivated in Armorica and in Wales; and of this he alleges numerous 
and inconteſtible proafs. To which I may add, that through theſe 
channels it muſt have ſoon reached Ireland. For this country 

profeſſed a religion perfectly correſponding with the Britiſh, 
Which, through every age, cemented the inhabitants of both 
lands in the bonds of fraternal regard, ſo that the connection 


_ between Ireland, Cornwall, and Wales, was very intimate. Marc, 
| | a Corniſh 
* Colgan, Act. Sanct. pag. 246. | + Colgan, ſup. Page 730. 
t Colgan, ſup. pag. 600. 5 Antiquities of Ireland, pag. 66369 4 


E 
a Corniſh king, married La Bet Iſod, the monarch of Ireland's 
daughter. Conſtantine, another king, became a monk in the 
abbey of Ratheny in Weſtmeath. Edwal ap Meiric, Iago ap 
_ Edwal, and Conal ap Iago, Welch Princes, were eſpouſed in 
Ireland. The people of Cornwall,” ſays Camden, © have always 


« borne ſuch veneration for Iriſh ſaints, who retired there, that 
« almoſt all their towns have been conſecrated to their me- 


* mory.” 


Sr. PATRICK is born in 4 Taburnia in Cornwall, his mother 
is Concheſſa, a French woman of Tours. Others make him a 
native of Airmuirc, or Armorica. From this region he and his 
fiſter Lupita are carried away by Iriſh pirates. On his return 
from Rome he preaches in Cornwall; and 1 Fingar and other 
Iriſh faints travel to Armorica and Cornwall. In ag council held 
by St. Patrick, all the unconverted Iriſh are baptiſed, and fo 
violent a religious paroxiſm ſeizes them, that thirty thouſand, 
divided into three bodies, begin a pilgrimage with the ſaint's 
benediction to Rome and Jeruſalem, and other parts of Europe, 
Aſia and Africa. Here 1s a palpable forgery, ſimilar to one men- 
tioned by Mr. Warton, calculated to countenance the cruſades, 
and determines the date of this fiction to the twelfth century. 
The learned Jeſuit, Bollandus, from a judicious and critical exa- 
mination of our legends, (well worth peruſal) pronounces their 
fabrication to be i about the twelfth century. ; 


(D 2) Our 


* Hanmer's Chronicle, p. 9. + Uſer. Primord. p. 819. 
t Uſer. ſupra. [ Uſer. P- 952. 


J Vix ullas enim Sanctorum Hiberaicorum vitas 33 in manibus, quas poſſumus credere 
ſexcentis annis vetuſtiores eſſe. AR. Sanck. ad 16 Mart. p. 58 f. | 
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Gus romantie hiſtory is much later; almoſt every page in 


* Keating ſupplies new proofs. Thus he informs us, when 
« Mileſius arrived in Spain he found the Spaniards in the 


« moſt deplorable circumſtances, over- run by Goths, who with 


Other foreigners ranſacked the whole country. He ſummoned 
all his Gadelians, ' defeated the Goths in fifty-four battles, and 
« quite drove them out of the kingdom.” This perverted piece 
of hiſtory evidently refers to the expulſion of the Saracens from 
Spain in the beginning of the fixteenth century. It admits of 
the cleareſt proof, that the fifteenth and fixteenth centuries were 
the ages fruitful in ſuppoſitious writings. - In theſe periods the 
celebrated literary 1mpoſtures of Berofus, Philo, Cato, Hector 
Boethius and others appeared. Trithemius, an ecclefiaſtic of 
ſome learning in the fifteenth century, gives a plauſible liſt of 
ideal French princes from their firſt departure from Troy, which 
he aſſures us was taken from an ancient author named Huni- 
bald. Frederic, elector of Saxony, writ to Trithemius, requeſting 
Hunibald might be ſent to him, but Trithemius had no way 
to ſcreen his forgery and evade a compliance, but by faying, 
he was not in poſſeſſion of the MS. having changed his refidence 
from Hitchau to Wurtzburg, fo that it was - juſtly concluded, 
Que cet auteur pretendu eſt de la propre fabrique de Tri- 
theme.“ 

Wuoxvrx will conſult Florian del Campo, Tarapha, Pedro Mexia, 
Pineda, and other Spaniſh chroniclers, will quickly perceive that 


* they 


Supra, p. 43- | 
+ Recueil de div. pieces par Leibniz, Clarke, &c. tom. II. p. 287. 
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they ſupplied the * later bars and Keating with materials for en- 
larging che Mileſian tale, which they adorned with poetical 
ſcraps. and inventions of their''own. Of ſound judgment, un- 
warped by falſe patriotiſin or national prejudice, the learned 
Bartholine defires his readers to be extremely + cautious in ſtudy - 
ing the Icelandic hiſtorians, and not to be impoſed on by 
their Fornum Bokum, or old books, nor by their Fornum Sagum, 
or antient traditions, for he found both ſtuffed with abſurdities 
and fictions. Let us with'the ſame cantion examine our ſe- 
nachies, elſe we may embrace puerile ſtories and idle fictions, 
rivalling the Fornum Bokum or Fornum Sagum of Iceland. 


War a deplorable inſtance then is it of mental debility and 
miſapplied erudition to defend fictions, confeſſed to be ſuch by 
thoſe who record them? Nennius, though he gives us the Mileſian 
tale, and is the oldeſt, xelater of it, yet tells us, there was no cer- 
tain hiſtory of the, origin of che Scots. How can the effect of 
this candid. confeſſion be evaded? He confulted k „.: peri- 
tiſſimos Scotorum —— the moſt {ſkilful Iriſh Aches and 
they told him the ſtory of Pharoah's ſon-in-law, his expulſion 
from Egypt, his travels through Africa to Spain, and from thence 
to Ireland, and all this two thouſand years after the deſtruc- 
tion of the Egyptians in the Red ſea. If this was the ſtate of 
Iriſh hiſtory in the ninth century, and ſuch the materials for 
it, was time or inquiry likely to improve either, particularly 

ds 8 0 


' ® O'Flaber. Ogyg- rind. p- 2 37. 


+ Plurimã itaque cautela in libris veteribus Iflandicis utendum eſt, neque * protinus 
nobis imponi patiamur, &c. De contemp. Mort. p. 191. 


I Nulla tamen certa hiſtoria originis Scotorum reperitur. Nenn. p. 102. Edit. Bertram. 
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as the * beſt critics aſſure us, there are no Iriſn MSS older 
than the tenth or eleventh century? But what eſtabliſhes the 
veracity of Nennius, in declaring we had no hiſtory, is, that 
Gildas, who flouriſhed almoſt three hundred years | before him, 
aſſures + us, that if there were any national records, they were 
either burnt or carried away by enemies, for none appeared 
in the ſixth century. Fordun makes the ſame complaint in 
his Scotichronicon: he cannot determine the times of the reigns 
of the Scottiſh kings between the two Ferguſſes: Why? Be- 
cauſe there were no authentic memorials of them. | 


IT was the uncertainty of tradition and the want of literary 
monuments that drove weak men to the $ unreputable and 
diſingenuous ſhift of forging authorities. 
Sven then ſeems to me the origin and grounds of Iriſh 
romantic hiſtory, a ſubject of little curiofity and leſs value, yet 
neceſſary to be thoroughly examined to be for ever exploded. In 
this enlightened age it can require no apology for expoſing this 
wild chaos of abſurdity and fable ; as it ſtands at preſent it 
reflects no honour on our native country, nor can its annihila- 
tion in the leaſt injure it. But a ſtrenuous ſupport of bardic 
tales, the offspring of licentious fancies in rude and ignorant 
t Sf ages, 

. Aſtle's Origin of Writing, p. 116. Pinkerton's Scotland, vol. L 


+ Quz ſi qua fuerint, aut ignibus hoſtium exuſta, aut civium exilii claſſe longlus deportata, 
non compareant. Gild. de excid. Brit. p. 69. 


+ Quia ad plenum ſcripta non reperimus. Scotochron. I. 3. c. 2. 
See Stillingfleer's Britiſh Churches on this ſubject, pref. and 5th chapter. 
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nes as undeſerving notice or inveſtigation? To this I anſwer 
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ages, would, in the eyes of foreigners, degrade our national 


underſtanding, and ſuggeſt how flow our advances have been 


in letters and civility. , 


| ARE we then totally to reject Iriſh hiſtory and Iriſh antiqui- 


with confidence, that ſo far as the one is ſupported by authentic 
records and the other by exiſting monuments, they are as curious 
and intereſting as thoſe of any other country, not claſſical, or 
the ſeat of a great empire. The formation of the Iriſh alphabet; 
the etymology and analogy of the language; the ſtate of our 


| literature from the ſixth to the ninth century; our round towers 


and ftone-roofed crypts; the origin and progreſs. of Chriſtia- 
nity in this iſle; our ancient laws and coins; our {kill in 
metallurgy, and the lapidary's and goldfmith's arts, with the 


remains of our primitive ſuperſtition, all ſoliciting our attention 


and illuſtration by numberleſs monuments every where to be 
found, are topics that would abundantly exerciſe the ingenuity 
and erudition of the philologer, the grammarian, architect, theo- 
logian and antiquary. . 
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DESCRIPTION. of an ANCIENTARISH INSTRUMENT, 
. preſented to the Royal Triſh: Academy by the Right _#onourable 


Lor Viſcount DILLON, M. R. I. A. extracted from bit Lord- 
hips Letter on ibe Suliject to the. Right. Honourable the Earl of 
 CHARLEMONT, Prejident, and from an Account of the ſame 
 Tnferument-by RALPH OUSLEx, £ M. R. I. A. Communicated 
to the Committee. of Anliguities by NH COOPER WALKER, 


"Bp M. R. L d. Secretary. 


®-; 
To 


* 
- the 
* 


by. 

Tas inſtrument is — y Mr. Ouſley to have been 
a ſpecies of trumpet, called in the old Iriſh tales and romances 
Benwowen, Barr-vaill, and Buadb=wajll, which laſt name fignifies 
mouth-piece of victory; he is Informed that a trumpet of 
this name is mentioned in the Plater of Caſhel, but not 45 
ſeribed. It is made of à light Ene · grained wood, probably 
willow; is fix feet four inches long; the wider end meaſures 
three inches and a quarter -diametgg, from whence it gradually 
tapers to a point at che other r: cod;gphere he ſuppoſes a mouth- - 


prove to Gave been fixed. 4 | 
Vor. IV. TMN r 


17, 1791. 
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Tur manner in which it was formed was very rude. It 
ſeems to have been originally a ſolid piece, which in that 


ſtate was ſplit from end to end; each of the pieces into 


which it was thus divided was then awkwardly hollowed or 
grooved at the inſide, ' ſemicircularly, and tapering, in ſuch a 
manner that when joined again, theſe grooves, applying to each 
other, formed a circular and conical perforation through, the 
whole length, reſembling that of a trumpet or horn. To: ſe- 
cure the pieces in this poſition they were bound together on 
the outſide by a long fillet of thin braſs, about an inch and 
quarter broad, lapped round them in à ſpiral, from one end 
to the other, with upwards of an inch of interval between the 
rolls, and faſtened to the wood with ſmall braſs nails. The 
ends were ſecured by circular plates, probably of the ſame metal. 
as appears from marks {till remaining on the ſurface of the 
wood, theſe pieces having been loſt. 


Tas braſs filletting deſerves ſome attention: Its breadth is 
not equal throughout, being in ſome parts a third greater than 
in others; its edges, though in general nearly ſtraight, are not 
ſo evenly defined as to give the idea of its having been cut 
from a broader piece of ſheet braſs, nor do they bear any 
marks of having been dreſſed or touched by any kind of tool 
or inſtrument of grinding; they exhibit, on the contrary, in in 
ſome parts, that ſort of lightly undulating and rounded outline 
on both ſides, that might naturally be produced by flattening 
or extending a rod or piece of braſs ſufficient to give this 
e a of plate and no more: this ſeems not to have been 

l 1 70 done 


386 


done bs ſtrokes, both- ſurfaces being very ſmooth, and ſhewring: 

no appearance of indentures or impreſſions of blows ; ; and the - 
thickneſs, which is about equal to that of the beſt writing- 

paper, being nearly uniform:—lt ſeems rather to have been 

effected by powerful preſſure, as by that of a very heavy body 

with a ſmooth ſurface ; but it appears that this preſſure was not 

perfectly equal at all times or in all; parts; for though the 


thickneſs is more equable than would probably have. reſulted 

| from hammering, it is not as' completely ſo as if it had paſſed 
through a flatting mill, or been worked 1. ite kind of _ 
lar agen operation. 70 The: 
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Tais biting 3 is at preſent in four pieces; but it may have 

been broken by the country people that made the diſcovery; - 
Be” ſuppoſing i it to be gold, they ſtripped | the whole of it from - 

the wood ; but when convinced of their miſtake, they faſtened 5 "EAR Þ 


it on again with common pins. "The braſs has the ſame colour 


and appearance in every reſpect as chat now in uſe, and has 
W ed v 5 little corroſion. 45 b 1 
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"Ps inſtrament was found i in the month of Auguſt 1791, on 
the lands of Becan, in the barony of Coſtello, and county of 
Mayo, part of the eſtate of Lord Viſcount Dillon. It lay hori- 
zontally, buried in the body of a turf-bog, at the depth of about 
nine feet from the ſurface. When taken up it was perfectly 
ſtraight, but has fince warped ſomewhat in drying. The wood ' 
is ſtill very ſound. | | 
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MA.  Oufley thinks it impoſſible ro aſligt” * exact age to 

3 is inſtrurtent,” but ſuppoſes it at leaſt previous to the ſettle- 

ment öf the Engliſh in this Hand, as no Tuch thing is men- 

tioned by Cambrenſis, or any other author that has written of 

__ tte affairs of Tralaind' ſince that period. Lord Dillon concludes, 
from tlie great aceumulation of bog over it, that it muſt be 
preſumed to have lain in the ſituation Where it was found 

many ages; and this is further confirmed by the great rude- 

'nefs: of its contrivance and workmanſhip, particularly of the 


. 5 wooden part, which! ſeems ſtrongly to ſupport; its claim to re- 
mote antiquity. The old Iriſh tales, Mr. Ouſley ohſerves, men- 


tion the Ben toten or Buabbal as a military inſtrument of mu- 
ſic, uſed only on emergencies, and capable of producing a moſt 
tremendous ſound, which might be heard to the diſtance of 


ſeven miles, and whoſe effects on all animals within the reach 
of its blaſt are deſcribed. in very exaggerated terms ; and Mr. 
ban + 3 2s: © 5 Y 4 F< 1 4 b 5 7. — 


O Halloran, p. 36 3 of his. Introduction to the Antiquities of 
Ireland, Mentions, the Buabbal as a well-known military ela- 


=. rion. Indeed "this word is uſed * at this day in 5 Tritt Han- 
== : QGLHSTIOS ty 297 q 
"== | guage to denote a horn. Still, however, it m main 1 0 be 
| determined whether | this may be conſidered as one age the in- 
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4 "LETTER from WIEKLIAM MOLESWORTH, Eſq; to 


. ROBERT PERCEVAL, M. D. I. R. J. A. concerning Some 


8 GOLDEN ANTIQUE INSTRUMENTS, found i in a Bog 
in the only, 2 of” Armagh. PW wg 1 | 
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dt 265-110} ot in gow: Holles-ſtreet, goth Dec. 1791. 2 
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Pb to ONT - - df ang chat of the Preſident Read Jan. 21, 
and ſome of the Members of the Royal Iriſh Academy, 1 ſend = 
you drawings of the Antique Inſtraments which were found 


= in a bog in the county of Armagh, as alſo a deſcription, of 
= them, a8 nearly as I am able. which inſtruments I had the 


honour; of * a e 80 at che Academy. | | 1 


" —_ 
1 7 ; , L K. * - », 
Te 11 24 1 2 7 41 


Tui Ks x are. 1 ame as foe Holy in the drawings; 3 for, 
in order to make the drawings, they were laid on the paper, and 
ſeryed as guides to the pencil in tracing out the lines, which were 
afterwards:correted and finiſhed, the originals being ſtill in view. 
You will abſerve,, that one of theſe inſtruments is perfect, but 


that the other is mutilated and broken, and in operation. of 


F * £1} * 1 


IVY 


breaking it, its form has probably been changed; ; For it is pretty 


eaten that they were originally intended for the ſame uſe, 
| | therefore 


* 


a * 
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therefore were moſt probably of the ſame ſhape. It ſeems 
very hard to conjecture as to the uſe they were applied to, 
unleſs it were for ornament on the wriſts of ſome chieftain 
or high prieſt, in like manner as rings are worn on the fingers, 
for there does not ſeem to be any other purpoſe they are fit 
for; and their formation ſeems much to favour this, inaſmuch 
as their circle is not fixed to one fize, but it may be con- 
ſiderably extended by compreſſing the extreme parts of the 
limbs together, ſo as to admit of the largeſt ſized hand to en- 
ter, and then the ring cloſes by its own ſpring, and fecures 
the inſtrument from falling off, even from a ſmall hand.— 
The two limbs being uniformly placed, ſhew that their form 
was mot accidental, and the bends at top are fo ſhort, that the 
gold would thereby have been broken, were they not given 
by. the maker with the help of fire. One of the limbs of the 
pe perfect one is gra ved by way of ornament, and it ſeems at 
top to be better finifhed than the other, and was probably worn 
outfide for the ſake of che better appearance, as the ſtone of 
2 ring is placed moſt in view on the finger. This inſtrument 
fingly weighs 9 os. 2 þwt. 113 gr. troy. The other inſtrument, 
as it appeirs, has been broken in two places, at or near the 
junction of the limbs to the circular part; one of the limbs 
has been oft; or at leaſt is not forthcoming ; but the other, 
though not joined in one piece, aecompanies the circular part, 
and appears to have had at firſt the ſame ſhape as the limbs 
of the perfect inſtrument, but it has been diſtorted by the 
violence of breaking it, or otherwiſe. ' Thoſe two fragments 
h weigh 4 0S. 9 prot. 16 gre: therefore the whole together weigh. 
U lo. 1 0%. J 2 (es 3X e. troy, of 12291 gold," thete- not being 

| any 


by | hs 
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any tube or hollow paſſing through either of the inſtruments. 
Although the ring part of the broken one deſcribes a ſmaller 
circle than the other, it probably was originally at leaſt as 
large, for the gold of it is rather thicker, and it ſeems to have 
been ſqueezed and contracted by the compreſſion of the per- 
ſon who broke it. It is ornamented with ſpiral threads in- 
dented, as repreſented in the drawing, but the limb is plain 
and ſmooth. It may not poſſibly be unworthy of remark, that 
the pointed ornaments graved on the limb of the perfect in- 
ſtrument, are nine in number, as they appear in view by the 
drawings, and there are alſo nine others ſimilar, which point 
the contrary way, and conſequently not in view by the draw- 
ing, as only one fide is repreſented ; the ſpiral threads that go 
ſcrew-like round the ring of the broken inſtrument are alſo 
nine in number, therefore this number nine ſeems to have 
been a favourite number, and poſſibly had ſome ſuperſtitious 
ſignification. 


Tur above is the beſt conjecture I can form with reſpect 
to thoſe inſtruments. 
I am, dear Sir, 
With great regard and eſteem, 


Your moſt obedient humble ſervant, 
Wu. MOLESWORTH. 


To Doctor Perceval : 
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CAOINAN: or ſome Account of the ANTIENT IRISH 
LAMENTATIONS. By WILLIAM BEAUFORD, 4. M. 


TEE modes of lamentation, and the expreſſions of grief by 
ſounds, geſtures and ceremonies, admit of an almoſt infinite 
variety: ſo far as theſe are common to moſt people, they 
have very little to attract attention; but where they conſti- 
tute a part of national character, they then become objects 
of no incurious ſpeculation. 


Tun Iriſh have been always remarkable for their funeral 
lamentations, and this peculiarity has been noticed by almoſt 
every traveller who viſited them, and it ſeems derived from 


their Celtic anceſtors, the primeval inhabitants of this iſle. 


Theſe were a timorous and unwarlike race, as their military 
weapons, and every veſtige of their cuſtoms and manners 
ſtrongly indicate: their religion was ſpiritual, and unſtained with 
human blood. Such a religion and ſuch manners imply a 
Vor. IV. | ; ſF] Fs _ - ſuſceptibility 
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Read Det. 
17, 1791. 
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ſuſceptibility of tender impreſſions, and feminine expreſſions of 
ſorrow. Grief quickly melted them into tears, and their 


8 2 n « —— * S 


oppreſſed hearts found relief in fhrieks and groans ; and hence : 
it has been * affirmed of the Iriſh, that to cry was more 
natural to them 752 to any ocher e and at length the 
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Taz Belgic colonies, who ſucceeded the Celtes, were a very 
different race : of Scythic deſcent, they indulged in all the 
exceſſes of ſavage. nature. Warfare was their paſtime, and blood 
was the cement of their ſolemn covenants. The day of inter- 
ment, among them, was occupied with feaſting and ſinging: 

1 was then they chaunted their rude n the joys of 
. Valhalla, and the happy lot of the brave. 


» 
1. 
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Tux foreyoing - diſtinctions are founded in fag, * anti- 
quity, gives cr evidence of their authenticity, Cæſar in 
+ many places pointedly marks the levity and fickleneſs of 
the Gallic Celtes : that they had a 1 ſoftneſs which diſquali- 
fied them from reſiſting calamities, and _ Tacitus, J anforms us, 
$ ; the Treveri and Nervii affected to "uh thought of Germanic 
origin, hoping thereby to avoid the diſreputation kel to 
the Celtic character. 
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Ir was not before ſome degree of civility was introduced 
among us, that our rude poetry, muſic and lamentations, aſ- 
ſumed a regular form Cambrenſis, in the fath century, ſays, 
the Iriſh then muſically expreſſed their griefs, that is, they 
applied the muſical art, in which they * excelled all others, 
to the orderly celebration of funeral obſequies, by dividing 
the mourners into two bodies, each alternately ſinging their 
part, and the whole, at times, joining in full chorus. This 
antiphonial f ſinging was coeval with Chriſtianity in this 
iſle.” It was then the funeral elegy roſe in poetic numbers, 
and was ſung in poetic accents to the ſound of muſical inſtru- 
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Tux body of the deceaſed, dreſſed in grave - clothes, and orna- 
mented with flowers, was placed on a bier or ſome elevated 
ſpot. The relations and Keeners ranged themſelves in two divi- 
ſions, one at the head and the other at the feet of the corps. 
The bards and croteries had before prepared the funeral Caoinan. 
The chief bard of the head chorus began, by finging the firſt 
ſtanza in a low doleful tone, which was ſoftly accompanied 
by che harp: at che concluſion, the foot ſemi-chorns began 
the lamentation or Ullaloo, from the final note of the preced 
ing ſtanza, in which they were anſwered by the head ſemi- 
chorus ; then both united in one general chorus. The chorus 
of tlie firſt ſtanza 5 ended, the chief bard of the foot ſemi- 
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chorus ſung che ſecond ſtanza, the ſtrain of which was taken 


from the concluding note of the preceding chorus; which 
ended, the head ſemi- chorus began the ſecond Gol or lamenta- 
tion, in which they were anfwered- by that of the foot, and 
then, as before, both united in the general full chorus. Thus 
alternately were the ſong and choruſes performed during the 
night. The genealogy, rank, poſſeſſions, the, virtues and vices 
of the dead were rehearſed, and a number of interrogations were 
addreſſed to the deceaſed : As, Why did he die? If married, 
whether his wife was faithful to him, his ſons dutiful, or good 
hunters or warriors ? If a woman, , whether her daughters were 
fair or chaſte? If a young man, whether he had been croſſed 
in love? or if the ans . of Erin und * with 


ſcorn? 5 6393-13; 15 men 511] ee 
Wr are * told that each verſiele of the Caoinan conſiſted only 
of four feet, and each foot was commonly of two ſyllables: 
that the three firſt required no correſpondence, but the fourtk 
was to correſpond with the. terminations. of the other verſieles. 
This kind of artificial metre was much cultivated by the Iriſh. 
bards, but, on the decline of that order, the Caoinan fell into the 
hands of women, and became an extemporaneous performance. 
Each province was ſuppoſed to have different Caoinans, and 
hence the Munſter cry, the Ulſter cry, & ce. but they are only 
imitations of the different choruſes. of the ſame Caoinan inde- 
pendent of provincial diſtintions. As the Caoinan was ſang 
extempore, there being no. general eſtabliſhed tune, each ſet 
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of Keeners varied the melody according to their taſte and 
muſical abilities, carefully, however, preſerving the ſubject or 
burden of the ſong throughout, both in the vocal and inſtru- 
mental part, as begun by the leading Keener. b 


Ar preſent the Caoinan is much neglected, being only prac- 
tiſed in remote parts, ſo that this antient cuſtom will ſoon 
finally ceaſe, Engliſh manners and the Engliſh language ſup- 
planting thoſe of the aboriginal natives. The following ex- 

ample bears evident marks of bardic origin, both in its ver- 

ſification and lan guage: it is probably a production of the 
15th century. The muſic of the Gol or choruſes is the ſame 
or nearly ſo with that played by the modern pipers, and by 

them denominated the Iriſh cries. This example, being an imi- 

tation of extreme and violent grief with broken lamentations, 

is wild and irregular, and can have but little merit as a mu- 
fical compoſition ; but may be of ſome account, as preſerving 

'the laſt remains of a very antient and univerſal cuſtom. 
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Alas! alas! he who ſprang from nobles of the race of Heber, warlike chief. 
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Ar the concluſion of the Keenan, the body was convidahit to 
the place of Interment, attended by the friends and relations of 
the deceaſed, and accompanied by the cries of women, who at 
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1 antient tienes, after the interment, che favourite bards of 
the family, ſeated on the grave or ſepulchre, performed the 
Connthal or Elegy; which they repeated every new and full 
moon, for the firſt three months, and afterwards generally once 
every year, for perſons of diſtinction. The Elegy was more 
regular than the Keenan, both in feſpect to its poetical com- ; 
poſition and melodious cadence; though I have not been able 
to obtain any pieces of this kind, of a very antient date, nor 
the muſic appertaining to them. However, ſeveral families, 
both in Wales and this country, retained the cuſtom to the 
clofe of the laſt century, and it is cm tf Ras to 2 
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* 15 following is ſaid to be the lamentations of Fin MCemhal 
over his grandſon Oſcar, who is ſuppoſed to have been llain in 
the battle of Gabhra in the third century. It 5 is taken from the 
poem on the death of Oſcar, and the muſic is ſtill preſerved in 
Connaught and the Highlands of Scotland, I have choſen this 
paſſage from that poetical romance, as it is probable the poetry 
and muſic are coeval, having both originated in the bardic ſchool 
of Errus, in the county of Mayo, towards the cloſe of the 
fifteenth century : a fountain from whence flowed the greater part 
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of thoſe Iriſh ballads and romances which have, in theſe lat- 


the numerous ideal ſuperſtruc- 
tures relative to the hiſtory and antiquities of this iſland. + 
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Mo chroidhe lium—nich mar long, Gulath bhrath cha wei rich Ofſ—car. 


My beart cries like a blackbird's. For ever gone, never to riſe, O Ofcar. 
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As the verſification of this poem is evidently bardic, if we 
could be certain of the muſic being the original air we might 
form ſore idea of the ſtate of that art among the Hibernian 
bards. One circumſtance, however, ſeems in ſome meaſure to 
confirm its authenticity ; the tune to which the ſong of the 
death of Ofcar is ſung, both in the weſt of Ireland and High- 


lands of Scotland, is nearly the ſame. 
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